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ABSTRACT 
Use and Acceptance of an Electronic Health Record: 
Factors Affecting Physician Attitudes 
Mary Elizabeth Morton 
Susan Wiedenbeck, Ph.D. and Katherine W. McCain, Ph.D. 
 
 
 
The benefits of using electronic health records (EHRs) are well-documented; 
however, a number of implementation barriers have impeded their widespread use.  The 
literature provides evidence of failed clinical system implementations, due to lack of 
adoption by users.  Health care organizations must be prepared to anticipate and manage 
changes that will accompany implementation of a new information system.  As the key 
coordinator and provider of patient care, physician acceptance of an EHR application will 
determine the overall success of a product’s implementation.   
The objective of this study was to determine the individual characteristics and 
sociotechnical factors that may contribute to physician acceptance of an EHR.  A 
hypothesized causal model grounded in Diffusion of Innovations theory and the 
Technology Acceptance Model was developed using case study and survey methods, and 
was tested using structural equation modeling (SEM).  An online survey was distributed 
to 802 faculty, fellow and resident physicians in an acute care teaching institution in the 
southeastern United States.  Overall response rate was 29.8%.   
The model variables explained over 73% of the variance in EHR attitude and 
acceptable model fit was achieved.  Individual physician characteristics did not correlate 
with attitudes in this population.  Factors contributing to physician acceptance include:  
management support, physician involvement in selection and implementation, 
  
xiv
perceptions of the EHR’s impact on physician autonomy, doctor-patient relationship, 
perceived ease of use and perceived usefulness.  Study participants also expressed 
concerns about perceptions of the EHR’s potential negative impact on clinical workflow 
and efficiency.  Adequate training was not a significant predictor of attitudes.   
Significant contributions of this study include development of an EHR 
Acceptance Model for assessing physician attitudes prior to EHR implementation.  Other 
healthcare institutions may find this framework useful for assessing EHR readiness.  The 
findings may aid software developers in designing products to accommodate multiple 
clinical specialties and user skill levels.  The results provide empirical support for a 
theory about the impact of sociotechnical factors on physician attitudes about EHR 
adoption.   
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CHAPTER 1: INTRODUCTION 
 After Hurricane Katrina devastated the U. S. Gulf Coast in 2005, continuity of 
patient care was negatively impacted when paper medical records maintained by 
healthcare providers were destroyed during this overwhelming disaster.  In response, the 
U. S. Secretary of the Department of Health and Human Services announced plans to 
promote the widespread use of electronic health records to accelerate accessibility of 
patient data to healthcare providers (U. S. Department of Health and Human Services, 
2006). 
The benefits of using electronic health records (EHRs) have been well-
documented; however, a number of implementation barriers have impeded their 
widespread use.  Prior reports call for the use of electronic health records to make 
healthcare information available at the point of patient care, as well as to save lives (Dick 
& Steen, 1991; Dick, Steen, & Detmer, 1997; Institute of Medicine, 2003b).   With a 
heightened awareness of medical errors and an increased focus on improving the quality 
of patient care (Institute of Medicine, 2001), the United States president has called for 
personal EHRs for all Americans by the year 2014.  In an executive order issued on April 
27, 2004, President Bush established the Office of the National Coordinator for Health 
Information Technology (ONC) (Bush, 2004).  With the subsequent appointment of a 
national health information technology coordinator in 2004 and allocation of funding 
designated for developing a national health information network (NHIN), adoption of an 
interoperable EHR is imminent in America’s future (Institute of Medicine, 2003a). 
 User adoption is essential in order to realize the benefits of an EHR.  While EHR 
integration nationwide by physicians and other healthcare providers is critical for 
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continuity of patient care, the literature provides evidence of failed clinical system 
implementations, due to lack of adoption by users (Lorenzi & Riley, 1995; Lorenzi, 
Riley, Ball, & Douglas, 1995).  As the key coordinator and provider of patient care, 
physician acceptance of an EHR application will determine the overall success of a 
product’s implementation (Anderson, 1997; Lorenzi & Riley, 1995; Lorenzi, Riley, 
Blyth, Southon, & Dixon, 1997).  However, prior research indicates that physicians will 
not use a product that interferes with their workflow, changes the way they care for 
patients or places limitations on they way they practice medicine (Anderson, 1997).  
Predicting the reasons why physicians accept or reject a new information system will 
allow an organization to proactively take corrective action to increase acceptability. 
 Using case study and survey methods, this research examines physician attitudes 
toward an electronic health record system (EHR) prior to implementation in an academic-
based healthcare system.  Using the Diffusion of Innovations (DOI) theory and the 
Technology Acceptance Model as a theoretical foundation, data were collected using a 
pre-existing validated research instrument.  Using structural equation modeling and path 
analysis, a hypothesized causal model was tested to determine which factors contribute to 
physician acceptance of an electronic health record (EHR) application. 
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CHAPTER 2: THE PROBLEM 
2.1  Rationale for Study 
With the United States government calling for electronic health records (EHRs) 
for all Americans by the year 2014, work is currently underway to develop the 
infrastructure and the applications, as well as fund EHR development.  EHRs provide 
numerous advantages over use of traditional paper-based records; however, user adoption 
is crucial in order for an EHR system to be beneficial.  Physician acceptance of an EHR 
application will determine the overall success of a product’s implementation (Rogoski, 
2003). 
Most prior successful EHR implementations have been carried out in facilities 
where physicians are employed by the healthcare system and the product’s use is 
mandated, such as in the Veterans Health Administration.  In addition, much of the 
published research regarding physician attitudes has focused on satisfaction with clinical 
applications which are already in use.  This research explores physician attitudes toward 
EHR adoption in an academic environment where use is discretionary.  It also examines 
physician attitudes toward an EHR system prior to implementation.  Evidence of failed 
clinical information system implementations is well-documented in the literature; 
therefore, predicting the reasons why physicians accept or reject an EHR system will 
allow an organization to proactively take corrective action to increase acceptance (Davis, 
Bagozzi, & Warshaw, 1989; Lorenzi et al., 1995).   
2.2  Current Electronic Health Record (EHR) Environment 
 The benefits of computerizing paper records include improved patient care 
(Shekelle, Morton, & Keeler, 2006, April), improved communication between caregivers 
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and providers due to increased record portability, increased efficiency of care, reduced 
medical errors, reduced cost, links to medical knowledge and clinical decision support 
systems, simultaneous access to patient data, greater security, improved legibility, and 
more complete documentation (Anderson, 1997; Dick & Steen, 1991; Dick et al., 1997; 
McDonald, 1997; Rippen & Yasnoff, 2004; Thompson & Brailer, 2004).  In its 1991 
landmark study, the Institute of Medicine (IOM) called for development and 
implementation of computer-based patient records (CPRs), now more commonly referred 
to as electronic health records (EHRs) (Amatayakul, 2004; Institute of Medicine, 2003a), 
in order to improve the quality of patient care (Dick & Steen, 1991).  In his 2004 State of 
the Union Address, President George W. Bush called for electronic health records to 
“…avoid dangerous medical mistakes, reduce costs, and improve patient care”, and he 
appointed a National Health Information Technology Coordinator to lead this initiative 
(Amatayakul, 2004, p. 1).   
Until recently, a number of barriers have hindered the development and 
implementation of EHRs.  Barriers relating to inadequate legal framework, lack of 
standardization, insufficient research, technological and financial limitations are currently 
being addressed (Amatayakul, 2004; Thompson & Brailer, 2004).  However, obstacles 
related to human factors, such as user acceptance and resistance to change, continue to 
persist (Anderson, 1997; Ash & Bates, 2005; Berner, Detmer, & Simborg, 2005; Lorenzi 
& Riley, 2000; Pearsaul, 2002) and a number of clinical information system 
implementation failures have been attributed to user resistance (Anderson, 1997; Lorenzi 
& Riley, 1995, 2000; Lorenzi et al., 1995; Lorenzi et al., 1997).  Physician resistance of 
an EHR application will be detrimental to its acceptance.   
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2.3  Theoretical Framework 
 While the EHR has been in development for nearly three decades, few facilities 
have yet realized a fully integrated electronic health record environment (Amatayakul, 
2004; Ash & Bates, 2005; Berner et al., 2005; Ford, Menachemi, & Phillips, 2006; 
Institute of Medicine, 2003a; Shekelle et al., 2006, April).  Most facilities with a fully 
functional EHR, such as Latter Day Saints (LDS) Hospital (Intermountain Healthcare) in 
Salt Lake City; the Regenstrief Institute and Wishard Memorial Hospital in Indianapolis; 
Massachusetts General Hospital and Brigham and Women’s Hospital in Boston; Duke 
University Medical Center in Durham, NC; and Queen’s Medical Center in Honolulu are 
all teaching institutions affiliated with an educational institution.  These EHRs were 
essentially built by in-house developers (Berner et al., 2005; Doolan, Bates, & James, 
2003; Shekelle et al., 2006, April).   Most studies examining physicians as users have 
been conducted using existing clinical information systems, or computers in general, and 
appear in the medical informatics literature.  Though an accepted protocol for conducting 
EHR user studies is not available, theoretical frameworks exist in the Diffusion of 
Innovations (DOI) theory and the Technology Acceptance Model (TAM) in the 
management information systems (MIS) literature.  Some prior studies in the information 
systems literature have integrated the two theories to explore acceptance of information 
technology; however, the author is not aware of any studies that use this integrated model 
for researching acceptance of electronic health record applications (Agarwal & Prasad, 
1997, 1999; Carter & Belanger, 2005; G. C. Moore & Benbasat, 1991). 
  Diffusion of Innovations (DOI) research examines how new innovations affect 
social change within a community.  It provides a broad framework for this particular 
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study by providing an avenue for studying who the various adopters and non-adopters 
may be, as well as the reasons for adopting or rejecting a proposed EHR system.  The 
Technology Acceptance Model (TAM) focuses exclusively on factors which determine 
users’ behavioral intentions toward using a new computer technology, specifically, 
perceived usefulness and perceived ease of use.  The TAM hypothesizes that a user’s 
intended behavior predicts actual system use.   
Diffusion of Innovations theory also explores the factors supporting initial 
adoption of an innovation, as well as ongoing sustained use.  While the TAM examines 
factors influencing a person’s intention to adopt a system initially, it does not consider 
reasons why an individual might later discontinue use, or reject a system once it has been 
adopted.  Because healthcare providers will not get a second chance to make a first 
impression in implementing a new EHR application, an understanding of the 
sociotechnical reasons why a system may succeed or fail is crucial (Lorenzi & Riley, 
2000; Lorenzi et al., 1995).  Therefore, this study draws upon both theories to create a 
foundation for studying physician acceptance of EHR applications.  Detailed discussions 
of Diffusion of Innovations, the Technology Acceptance Model, as well as unifying 
concepts of both theories, are addressed in Chapter 3:  Review of the Literature. 
2.3.1  Diffusion of Innovations (DOI) 
 While not specific to information technology, Diffusion of Innovations (DOI) 
research examines the social processes surrounding changes that occur when an 
innovation—a new idea, practice or object—is introduced into an organization (Rogers, 
2003).  An electronic health record will certainly introduce more than a new computer 
application to its users, as it will impact workflow and practice patterns by requiring 
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clinicians to perform familiar, often well-ingrained tasks in a different manner (Lorenzi 
& Riley, 1995; Lorenzi et al., 1997).   
Healthcare systems are very complex social systems and are comprised of 
individuals with varying backgrounds, experiences and values.  Diffusion of Innovations 
research examines which social characteristics impact an individual’s decision to adopt or 
reject a new innovation and classifies adopters into categories based upon these 
characteristics.  Adopter categories include:  innovators, early adopters, early majority, 
late majority and laggards (Rogers, 2003).  This study sought to determine which social 
factors have the largest impact on physician attitudes toward EHR adoption, as well as 
which individual user characteristics influence perceptions of these social factors.  
2.3.2  Technology Acceptance Model 
 Extensive work regarding user technology acceptance has been conducted in the 
management information systems (MIS) literature, with the Technology Acceptance 
Model (TAM) being one of the most influential frameworks (Davis, 1989; Davis et al., 
1989; P. J. Hu, Chau, Sheng, & Tam, 1999).  The TAM focuses on factors which 
determine users’ behavioral intentions toward using a new computer technology.  
Specifically, the TAM theorizes that a user’s intention to utilize a new information 
system may be influenced by his or her perceptions as to whether the system will be 
useful and easy to use.  The TAM hypothesizes that a user’s intended behavior predicts 
actual system use (Figure 1) (Davis, 1989; Davis et al., 1989).   
2.3.3  Theoretical Framework:  Unifying Concepts 
Together, the Diffusion of Innovations theory and the Technology Acceptance 
Model provide an integrated framework for predicting user adoption of technology 
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innovations.  Commonalities between the two models include the incorporation of 
characteristics of the individual, the technology and the organizational context (P. J. Hu 
et al., 1999).  In a  comparison, an overlap in theoretical constructs is noted between the 
DOI and the TAM (Carter & Belanger, 2005).  Based upon strong similarities between 
the models, Moore and Benbasat (1991) subsequently developed and validated a set of 
perceived characteristics of using an innovation, which are founded upon Rogers’ five 
characteristics of innovations.   Additional research has been conducted based upon a 
merger of these two models (Agarwal & Prasad, 1999).  However, in many situations, 
there may be variables besides ease of use and usefulness that predict intention, and an 
extended model may be necessary for explaining the factors that impact user acceptance 
(P. J. Hu et al., 1999; Mathieson, 1991).   An analysis of the TAM suggests that it be 
integrated into a broader model, such as DOI, to include variables related to human and 
social change processes, and adoption of the innovation (Legris, Ingham, & Collerette, 
2003).  The antecedents of physician attitudes toward EHR adoption may be explained by 
using the TAM as a predictive model and by incorporating external variables relevant to 
the user, the innovation and the organizational context. 
 
 
 
Figure 1.  Davis' Technology Acceptance Model 
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2.4  Problem Statement 
The objective of this study is to determine the individual characteristics and social 
factors that may affect physician acceptance of an electronic health record (EHR) system.  
Studying individual attributes of users, such as age, occupation, education, job tenure, 
previous computer experience, prior attitudes toward computers, and personality 
characteristics can help an organization to estimate attitudes toward a new information 
system (Agarwal & Prasad, 1999; Aydin, 1994; Dansky, Gamm, Vasey, & Barsukiewicz, 
1999).  A recent review of the DOI literature revealed an absence of this type of study, 
especially in service delivery organizations, such as healthcare (Greenhalgh, Robert, 
MacFarlane, Bate, & Kyriakidou, 2004).   
2.5  Research Questions 
Diffusion of Innovations (DOI) theory and the Technology Acceptance Model 
(TAM) were used as a framework to develop the research questions.  DOI research 
examines how new innovations affect social change within a community.  The TAM 
allows researchers not only to predict, but also explain why a particular system may or 
may not be acceptable to users (Davis et al., 1989).  It hypothesizes that two beliefs, 
perceived usefulness and perceived ease of use, are the primary determinants of user 
acceptance.  The TAM suggests that external variables indirectly determine an 
individual’s attitude toward technology acceptance by influencing perceived usefulness 
and perceived ease of use (Davis, 1989; Davis et al., 1989).  External variables might 
include individual user attributes, social factors or those relating to their job tasks.   
Endogenous constructs are variables which are intrinsic to the TAM and include 
perceived ease of use and perceived usefulness (Davis, 1989; Davis et al., 1989).  
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Endogenous constructs are also known as dependent variables and are predicted by 
exogenous constructs (independent variables).  Exogenous constructs are comprised of 
variables which are external to the model and in this study, include both individual 
physician characteristics and social contextual factors.  Individual physician 
characteristics (Table 1) are attributes that uniquely portray the individual, while the 
contextual factors (Table 2) are components of the social and professional environment 
surrounding the EHR diffusion.   Exogenous constructs for this study are germane to the 
DOI theory and were drawn from the medical informatics literature.  Physician 
characteristics can help determine which individuals will comprise the various adopter 
categories:  innovators, early adopters, early majority, late majority, and laggards.  
Contextual factors are relative to the social surroundings and are characteristics of the 
innovation or EHR environment.  These contextual factors can help to understand and 
explain why physicians may or may not have positive attitudes or behavioral intentions 
toward EHR adoption.   
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Table 1.  Physician Characteristics 
Age  
Years In Practice 
Clinical Specialty 
Health System Affiliation (Relationship) 
Prior Computer Use 
Prior UMC System Use 
 
 
 
Table 2.  Contextual Factors 
Management (Organizational) Support  
Physician Involvement in System Selection 
Adequate Training 
Physician Autonomy 
Doctor-Patient Relationship 
 
 
 
Specific research questions are as follows:   
RQ1:  Is the relationship between individual physician characteristics and EHR 
perceived ease of use mediated by contextual factor constructs? 
RQ2:  Is the relationship between individual physician characteristics and EHR 
perceived usefulness mediated by contextual factor constructs? 
RQ3:  Is the relationship between contextual factor constructs and attitude about 
EHR use mediated by the constructs of perceived ease of use and perceived usefulness?   
The proposed research model demonstrates the hypothesized relationships 
between physician characteristics, contextual factors (social constructs) and TAM 
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(technical) constructs (Figure 2).  While “behavioral intention to use” and “actual system 
use” were not measured in this study, they are components of the TAM theory and are 
intrinsic to the model.   
  
The focus of this study
Management 
Support
Physician 
Involvement
Training
Physician 
Autonomy
Doctor-Patient 
Relationship
Perceived 
Ease of Use
Perceived 
Usefulness
Attitude About 
EHR Use
Behavioral 
Intention to 
Use
Actual System 
Use
Age
Years in Practice
Clinical Specialty
UMHC Affiliation (Relationship)
Prior Computer Use
Prior UMC System Use
Physician Characteristics
Contextual Factors
Technical Factors
 
Figure 2.  Proposed Research Model. 
 
“Behavioral intention to use” and “actual system use” are intrinsic to the TAM theoretical model, but were not measured in this study.   
13
  14 
 
2.6  Delimitations and Limitations of the Study 
 The study is limited to an academic-based healthcare system constrained 
geographically in the southeastern United States.  While results of this study may be 
typical for an academic health system and/or a health system located in a similar 
geographic area, they might not be indicative of behaviors or attitudes of physicians 
working in health systems with a different type of governance or those in other parts of 
the United States.  In addition, subjects include only those within the University of 
Mississippi Health Care (UMHC) System, so the demographics and cultural backgrounds 
of the physician population may not be typical of those in other locations, such as in rural 
environments.  A recent study regarding health information technology use in the state of 
Florida revealed a significantly lower adoption rate of physician use of email with 
patients in rural environments, when compared to those practicing in urban environments 
(Brooks & Menachemi, 2006).  Whether or not results may be similar to other 
populations, the model might still be applied in different environments and used as a 
research instrument to study adoption attitudes of different user groups. 
 The study reports only perceptions of technology acceptance, rather than actual 
usage behavior, because the EHR system is not yet in place.  There is the possibility that 
post-implementation behavior may differ from previously reported perceptions or 
intentions to use the technology.  The study is also constrained by the subjects’ self-
reported behaviors and willingness to respond. 
 Another limitation is that data were collected using an anonymous survey only.  
This is due to time constraints, as the host site was in the process of selecting the EHR 
system at the time the data were collected.  While surveys are useful in obtaining data 
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from large audiences, they do not capture the richness of qualitative data obtained in 
interviews.  Follow up research, including post-implementation interviews is 
recommended, but is beyond the temporal boundaries of this study.   Future study is 
addressed by the researcher in the last chapter of this paper. 
2.7  Definition of Terms 
The following definitions were utilized in this study: 
Electronic Health Record.  The Institute of Medicine (IOM) coined the term 
“computer-based patient record (CPR)” in its initial and subsequent studies on electronic 
health record progress in the United States (Dick & Steen, 1991; Dick et al., 1997).  A 
multitude of synonyms have emerged; the most common include electronic medical 
record (EMR), electronic patient record (EPR), and, most recently, electronic health 
record (EHR) (Amatayakul, 2004; Institute of Medicine, 2003a).  The IOM originally 
defined the CPR as “…an electronic patient record that resides in a system specifically 
designed to support users by providing accessibility to complete and accurate data, alerts, 
reminders, clinical decision support systems, links to medical knowledge, and other aids” 
(Dick et al., 1997, p. 55).  While this definition persists today, the current preferred term 
is electronic health record (EHR), as it was chosen by the IOM in its report (July 2003) 
entitled, “Key Capabilities of an Electronic Health Record System” (Amatayakul, 2004; 
Institute of Medicine, 2003a).  This is the formal definition for the term ‘EHR’ used 
throughout the study. 
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The following definitions are specific to the host site and are therefore included 
on the survey instrument: 
University of Mississippi Medical Center System (UMC System).  Any application 
that presents clinical results or allows for order entry (applications currently in place 
within the University of Mississippi Health Care System).  The UMC System is a product 
that includes a growing number of medical computer applications in which healthcare 
providers interact directly with the computer.  Examples of the UMC System include 
laboratory information system, pharmacy information system, radiology information 
system, transcribed reports, etc.  The UMC System includes computer-based databases 
containing patient information to support medical order entry, results reporting, decision 
support systems, clinical reminders and other healthcare applications (Anderson, 1992).  
This system provides read-only access to real-time patient information via a secure Web-
based portal.  Physicians do not directly document or enter data into the UMC System. 
Electronic Health Record (EHR).  EHR refers to the future state of integration of 
all components of the UMC System including provider entered documentation.  
Specifically, EHR represents the planned implementation of the Allscripts TouchWorks 
electronic health record application.   
Definitions relating to Diffusion of Innovations (DOI) theory include: 
Diffusion.  “The process by which an innovation (new idea) is communicated 
through certain channels over time among the members of a social system” (Rogers, 
2003, p. 5).   
Innovation.  “An idea, practice, or object perceived as new by an individual or 
other unit of adoption” (Rogers, 2003, p. 36). 
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Technology.  “Technologies have two components, including hardware (the tool 
that embodies the technology as a material or physical object), and software (the 
knowledge base for the tool)” (Rogers, 2003, p. 36). 
Definitions relating to the Technology Acceptance Model (TAM) include:  
Perceived Ease of Use.  “The degree to which the prospective user expects the 
target system to be free from effort” (Davis et al., 1989, p. 985) 
Perceived Usefulness.  Perceived usefulness, as defined by Davis (1989, p. 320) is 
“the degree to which a person believes that using a particular system would enhance his 
or her job performance.”  In the context of healthcare information technology, perceived 
usefulness defines how an EHR will impact a physician’s ability to care for patients, as 
well as the EHR’s impact on the patient’s overall outcome.   
2.8  Summary 
In order to improve patient care and to make patient information available and 
accessible to those who need it, an electronic health record (EHR) is needed.  Physician 
attitudes toward adoption persist as a barrier to successful EHR implementation.  In an 
effort to better understand and examine how social factors and individual characteristics 
contribute to successful physician adoption of an EHR, the physicians within the 
University of Mississippi Health Care System were surveyed prior to implementation to 
determine their perceptions toward adoption.  Using structural equation modeling and 
path analysis, a hypothesized acceptance model was constructed to determine which 
factors contribute to physician acceptance of an electronic health record (EHR) 
application.  Chapter 3 reviews relevant literature related to this research topic. 
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CHAPTER 3: REVIEW OF THE LITERATURE 
3.1  Introduction 
While electronic health records (EHRs) improve patient care (Shekelle et al., 
2006, April), reduce medical errors, provide links to medical knowledge and clinical 
decision support systems, simultaneous access to patient data, greater security, improved 
legibility, communication and more complete documentation, physician resistance 
continues to be a barrier to widespread adoption and use (Anderson, 1997; Dick & Steen, 
1991; Dick et al., 1997; Rippen & Yasnoff, 2004; Thompson & Brailer, 2004).  Nearly 
30% of all EHR technology implementations fail (Gater, 2005).  A number of factors 
have been attributed to this resistance, which are discussed in detail in the sections that 
follow. 
Assessing user acceptance is one method of evaluating clinical information 
systems (Aydin, 1994), and a variety of disciplines contribute to information system 
evaluation.  The current study draws upon the Diffusion of Innovations (DOI) theory and 
the Technology Acceptance Model (TAM) to create a foundation for studying physician 
adoption of EHR applications.  This chapter examines the factors that may affect EHR 
adoption and how the contributing theoretical models can be used to evaluate EHR 
physician acceptance.  In addition, it examines findings of prior clinical information 
system user studies encountered in the medical informatics literature and discusses how 
the current study is distinctive.  
3.2  Theoretical Framework:  Diffusion of Innovations (DOI) 
Diffusion of Innovations (DOI) research examines the social processes 
surrounding changes that occur when an innovation—a new idea, practice or object—is 
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introduced into an organization.  While diffusion research is extensively documented in 
the social sciences literature,  Rogers’ model is one of the most popular, fits well with the 
current study and is discussed here (Rogers, 2003).  However, other diffusion models 
contribute to health care systems and service organizations as well (Greenhalgh et al., 
2004). 
3.2.1  Diffusion, Innovations and Rate of Adoption 
Innovation is defined as “an idea, practice, or object perceived as new by an 
individual or other unit of adoption” (Rogers, 2003, p. 36).  Diffusion is “the process by 
which an innovation is communicated through certain channels over time among the 
members of a social system” (Rogers, 2003, p. 5).  The rate of adoption is “the relative 
speed with which an innovation is adopted by members of a social system” (Rogers, 
2003, p. 221).  A number of factors may affect the rate of an innovation’s adoption, 
including the types of innovation-decisions, attributes of innovations and communication 
among professionals within the system (Anderson, 2002; Aydin & Ischar, 1994; 
Greenhalgh et al., 2004; G. C. Moore & Benbasat, 1991; Rogers, 2003). 
3.2.2  Types of Innovation-Decisions 
Rogers (2003) describes three types of innovation-decisions:  optional, collective, 
and authority.  In an optional innovation-decision, an individual person chooses to adopt 
or reject an innovation.  Collective innovation-decisions are made by group consensus by 
members of the system.  Authority innovation-decisions are made by a few powerful 
individuals in a system.  Their power may be attributed to their status, position or 
technical expertise.  Additionally, an innovation-decision by an individual may be 
contingent upon a prior decision made by someone else.  For example, an individual 
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physician within a medical practice may make an optional decision to adopt an electronic 
health record (EHR) system after the group has made a collective decision to purchase 
one.  Innovation-decisions can also have consequences, which are changes that occur as a 
result of innovation adoption or rejection.  The type of innovation-decision can affect the 
rate of adoption of innovations (Greenhalgh et al., 2004; Rogers, 2003).   
3.2.3  Attributes of Innovations 
The way individuals perceive the attributes of innovations has an impact on the 
rate of adoption (Aydin & Ischar, 1994; G. C. Moore & Benbasat, 1991; Rogers, 2003).  
Rogers describes five attributes, or characteristics, of innovations.  These include relative 
advantage, compatibility, complexity, observability and trialability. 
Relative advantage is the degree to which an innovation is perceived as being 
better than the current process or idea in use (Rogers, 2003).  If adoption of the 
innovation is perceived as being risky or the outcome is highly uncertain, resistance may 
occur.  A balance between risks and benefits is necessary in order to facilitate innovation 
adoption (Greenhalgh et al., 2004).  If the current situation is viewed as being unbearable, 
then tension for change exists, which may facilitate innovation adoption in that the 
organization is ready for change (Greenhalgh et al., 2004). 
Compatibility, also referred to as innovation-system fit (Greenhalgh et al., 2004), 
is the degree to which an innovation is perceived as being consistent with the existing 
values, needs, and past experiences of individuals within the system (Rogers, 2003).  
Innovations which are congruent with previous goals of top management will assimilate 
more easily within the organization.  An innovation that is easy to use, improves task 
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performance and is relevant to the users’ work is likely to be adopted more easily 
(Greenhalgh et al., 2004). 
Complexity is the degree to which an innovation is perceived as being difficult to 
understand and use (Rogers, 2003).  Adoption is more likely when the knowledge and 
skills required to use an innovation are transferable from one context to the other 
(Greenhalgh et al., 2004).    
Observability is the degree to which the results of an innovation are apparent to 
others, while trialability is the degree to which an innovation may be tested or 
experimented with prior to adoption (Rogers, 2003).   
Rogers (2003) also describes re-invention, which occurs during the 
implementation stage of adoption.   Re-invention is the users’ ability to adapt or adjust 
the innovation to meet their particular needs.  While not necessarily considered to be an 
innovation attribute, reinvention does have an impact on how easily an innovation is 
adopted (Greenhalgh et al., 2004).  Greenhalgh et al. (2004) discuss fuzzy boundaries, 
augmentation and support in relationship to reinvention.  Fuzzy boundaries are consistent 
with system readiness for the innovation and how well an innovation fits in with the 
system.  When training and assistance (support) are readily available and the innovation 
can be customized (augmented), it is likely to be diffused more quickly within a system 
(Greenhalgh et al., 2004). 
While these characteristics do not guarantee innovation adoption, how a user 
perceives this set of attributes can have an impact on their predicted behavior 
(Greenhalgh et al., 2004; G. C. Moore & Benbasat, 1991).  Moore and Benbasat (1991) 
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suggest that individuals might perceive these attributes in different ways, resulting in 
different behaviors. 
3.2.4  Social Networks and Communication 
 The interpersonal communication that occurs between professionals within a 
social network has significant influence on how well an innovation is diffused throughout 
an organization (Anderson, 2002; Anderson & Aydin, 1994; Doyle & Kowba, 1997; 
Greenhalgh et al., 2004; Rice & Anderson, 1994).  Individuals can be influenced, either 
directly or indirectly, by the attitudes and behaviors of others (Anderson, 2002).  This 
influence is referred to in the TAM theory as “social norm”.  In some cases, users might 
try to convince other users not to adopt an innovation, in an effort to prevent change from 
occurring (Doyle & Kowba, 1997).   
 The study of “patterns of relations among a set of people, departments or 
organizations” is known as social network analysis (Rice & Anderson, 1994, p. 138).   
Social networks and interactions can be responsible for how readily an information 
system is diffused throughout a healthcare facility (Anderson, 2002; Anderson & Aydin, 
1994; Greenhalgh et al., 2004).  Individuals who work with a larger number of 
professionals are likely to adopt innovations sooner than those with less extensive 
professional relations.  Physicians traditionally work within informal horizontal 
networks, which are more likely to spread peer influence (Greenhalgh et al., 2004).  
Therefore, a physician’s location within a healthcare system may have impact on their 
use of a hospital information system (Anderson, 2002).   
Frequently, attitudes and perceptions (both positive and negative) are influenced 
by informal opinion leaders (Greenhalgh et al., 2004).  Opinion leadership is the “degree 
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to which an individual is able to influence informally other individuals’ attitudes or overt 
behavior in a desired way with relative frequency” (Rogers, 2003, p. 27).  This form of 
leadership may be earned by the individual’s authority, status, visibility and credibility 
(Greenhalgh et al., 2004).   
Homophily is the degree to which individuals who communicate are similar.  
While homophily can stimulate more effective communication, it can also become a 
barrier to diffusion.  When communication is kept between homophilous individuals, it 
prevents the innovation from filtering to additional groups (Rogers, 2003).  Nonetheless, 
adoption is more likely to take place when individuals are homophilous with those who 
have already adopted the innovation (Greenhalgh et al., 2004). 
3.2.5  Concerns Based Adoption Model 
A less-common diffusion model is the Concerns Based Adoption Model, which 
explains factors that may affect the rate of adoption of complex innovations in service 
organizations.  This model includes concerns in the pre-adoption stage, during early use, 
and in established users.  Pre-adoption concerns should be handled by providing early 
education and awareness regarding the innovation, as well as its impact on the potential 
adopters.  Concerns during early use facilitate adoption by providing individuals with 
ongoing education, training and everyday support.  Concerns in established users involve 
ongoing feedback from the users about the innovation, as well as the independence to 
adapt the innovation to fit their specific needs (Greenhalgh et al., 2004). 
3.2.6  Adopter Categories 
 Five highly-cited adopter categories classify members of a social system based on 
their willingness to adopt an innovation (Rogers, 2003).  These categories include 
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innovators, early adopters, early majority, late majority and laggards.  Innovators are 
venturesome, in that their interest leads them into social relationships external to their 
local peer network.  While frequently launching new ideas, innovators do not typically 
hold the respect of their peers.  Early adopters are respected by peers and frequently 
sought for advice.  They serve as opinion leaders and role models for others in the social 
system.  The early majority or deliberate seldom lead adoption of new ideas, but adopt 
before the typical member of a system.  The late majority is typically skeptical and adopt 
only as the result of increasing peer pressure.  Laggards stick to traditional values and 
adopt only when they are certain the innovation will not fail.  Understanding the 
perceptions and attitudes of potential adopters prior to system implementation can help an 
organization determine how to approach innovation diffusion. 
3.3  Theoretical Framework:  Technology Acceptance Model (TAM) 
3.3.1  Introduction 
Davis developed the Technology Acceptance Model (TAM) to provide a means 
for predicting acceptance and discretionary use of information systems and technologies 
(Davis, 1989; Davis et al., 1989).  The TAM is based upon Fishbein and Ajzen’s theory 
of reasoned action (TRA), which theorizes that a person’s attitudes toward a particular 
behavior are determined by his or her beliefs (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 
1975).   The TAM incorporates beliefs specific to technology adoption and generalizes to 
different computer systems and user populations (Davis, 1989; Davis et al., 1989).  It is a 
widely cited and validated approach for predicting user acceptance of information 
systems, and has produced consistently reliable research results over time (Legris et al., 
2003; Venkatesh & Davis, 1996).  The model allows researchers not to only predict, but 
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also explain why a particular system may or may not be acceptable to users (Davis et al., 
1989).  It is important to note that the TAM is useful in determining pre-implementation 
attitudes toward information systems in environments where system use is discretionary, 
rather than mandated. 
The TAM hypothesizes that two beliefs, perceived usefulness and perceived ease 
of use, are the primary determinants of user acceptance.  Perceived usefulness is the 
degree to which an individual believes a new information system will improve his or her 
job performance.  Perceived ease of use is the degree to which an individual believes a 
system will be effortless and easy to use.  The TAM suggests that external variables 
indirectly determine an individual’s attitude toward technology acceptance by influencing 
perceived usefulness and perceived ease of use (Davis, 1989; Davis et al., 1989).  
External variables might include individual user attributes or those relating to their job 
tasks.  Other external influences may relate to the system development and 
implementation process, system design characteristics or adequate training and user 
support.  Political influences and those relating to the organizational environment may 
also affect an individual’s attitudes toward perceived usefulness and ease of use (Davis et 
al., 1989; Fishbein & Ajzen, 1975).  Previous TAM research studies identify external 
variables  which have a statistically significant influence on adoption attitudes (Table 3).    
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Table 3.  Prior TAM Research 
SIGNIFICANT EXTERNAL 
VARIABLES 
 
RESEARCHER TYPE OF 
SYSTEM 
 
SUBJECTS 
Characteristics of the 
Individual 
 
   
Age (Dansky et al., 1999) 
 
EHR Physicians 
Gender (Dansky et al., 1999) 
 
(Venkatesh & Morris, 
2000) 
 
EHR 
 
Non-specific 
Physicians 
 
Business employees 
Occupation (Seligman, 2001) 
 
EHR Physicians, nurses, 
administrators 
Tenure in workforce (Agarwal & Prasad, 1999) 
 
Non-specific 
 
Employees, 
technology vendor 
Level of education (Agarwal & Prasad, 1999) 
 
Non-specific Employees, 
technology vendor 
Prior experience with 
similar systems 
 
(Agarwal & Prasad, 1999) Non-specific Employees, 
technology vendor 
Participation in training 
 
(Agarwal & Prasad, 1999) Non-specific Employees, 
technology vendor 
Computer experience (Dansky et al., 1999) 
 
(Venkatesh & Morris, 
2000) 
EHR 
 
Non-specific 
Physicians 
 
Business employees 
Experience with target 
system 
(Venkatesh & Davis, 2000) 
 
Non-specific Business employees 
Computer anxiety (Dansky et al., 1999) 
 
EHR Physicians 
Computer self-efficacy (Venkatesh & Davis, 1996) 
 
Chartmaster & 
Pendraw 
Students 
Patient care values (Dansky et al., 1999) 
 
EHR Physicians 
Professional values 
(physician autonomy) 
(Aldosari, 2003) 
 
(Seligman, 2001) 
EHR 
 
EHR 
Physicians 
 
Physicians, nurses, 
administrators 
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Table 3.  Prior TAM Research, Continued 
SIGNIFICANT EXTERNAL 
VARIABLES 
 
RESEARCHER TYPE OF 
SYSTEM 
 
SUBJECTS 
Characteristics of the 
Technology 
 
   
Compatibility (Agarwal & Prasad, 1997) 
 
(Chau & Hu, 2001) 
 
(G. C. Moore & Benbasat, 
1991) 
World Wide Web 
 
Telemedicine 
 
Personal Work 
Station 
MBA Students 
 
Physicians 
 
Industry 
Job relevance (Venkatesh & Davis, 2000) 
 
Non-specific Business 
employees 
Visibility (Agarwal & Prasad, 1997) 
 
(G. C. Moore & Benbasat, 
1991) 
World Wide Web 
 
Personal Work 
Station 
MBA Students 
 
Industry 
Trialability (Agarwal & Prasad, 1997) 
 
(G. C. Moore & Benbasat, 
1991) 
 
World Wide Web 
 
Personal Work 
Station 
MBA Students 
 
Industry 
Image (Venkatesh & Davis, 2000)  
 
Non-specific Business 
employees 
Output quality (how 
well system performs 
job tasks)  
 
(Venkatesh & Davis, 2000) Non-specific Business 
employees 
Result demonstrability (Venkatesh & Davis, 2000)  
 
Non-specific Business 
employees 
Organizational Context 
 
   
Management support 
(organizational support) 
(Aldosari, 2003) 
(Dansky et al., 1999) 
EHR Physicians 
Subjective norm (peer 
influence & 
expectations) 
 
(Venkatesh & Davis, 2000) 
(Venkatesh & Morris, 2000) 
Non-specific Business 
employees 
Perceived voluntariness 
(discretionary use) 
 
(Agarwal & Prasad, 1997) 
 
(Venkatesh & Davis, 2000) 
World Wide Web 
 
Non-specific 
MBA Students 
 
Business 
employees 
 
 
 
3.3.2  Application in Clinical Information Systems Research 
A series of studies found the TAM to be superior to other models in examining 
physicians’ acceptance of telemedicine technology because it is parsimonious, specific to 
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information technology, includes a well-researched and validated inventory of 
psychometric measurements, and is a dominant model for investigating user technology 
acceptance (Chau & Hu, 2001, 2002; P. J. Hu et al., 1999).  Seligman (2001) used the 
TAM to explore attitudes of physicians, nurses and health system executives toward 
acceptance of an electronic health record (EHR) application.  Additional studies have 
also successfully engaged the TAM to examine physician attitudes toward EHR adoption 
prior to system implementation (Aldosari, 2003; Dansky et al., 1999).   
Based upon their results, Chau and Hu (2001) suggest that professionals, such as 
physicians, are more pragmatic than other users of information systems and are more 
likely to seek an application that is compatible with their work.  Therefore, they theorize 
that professionals may value system usefulness over ease of use.  Further study was 
recommended to investigate the impact of culture, technology, self-efficacy, user 
participation and involvement, prior usage and experience, perceived voluntariness, 
personal innovativeness, and user characteristics on adoption attitudes. 
3.4  Factors Influencing EHR Adoption 
 Information systems are comprised of users and their work processes, as well as 
information technologies and data (Johns, 2001).  Therefore, it is important to examine 
the behavioral, social and organizational processes that both affect and are affected by 
clinical information systems (Anderson, 1997; Anderson & Aydin, 1994).  Many issues 
have emerged from the medical informatics literature as having an impact, either positive 
or negative, on medical information system acceptance and are discussed in this section. 
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3.4.1  Organizational Leadership, Commitment and Vision 
A lack of organizational leadership or executive commitment can be detrimental 
to the successful implementation of a new clinical information system.  When physicians 
and end users do not recognize a strong sense of support or strategic vision from senior 
management, user resistance can be expected.  Changing from a paper-based medical 
record to an EHR is a strategic change (Lorenzi & Riley, 2000).  A strategic information 
system plan must integrate any clinical information technology into both the management 
infrastructure, as well as the technical infrastructure (Wager, 2002).  A vision for the 
change must be created, then people in the system should be empowered to make the 
change happen (Lorenzi & Riley, 2000).  A hostile organizational culture toward 
management or the management information systems (MIS) department can stifle 
change.  There must be strategies in place to nurture a new culture, including solid 
systems support and availability of technical staff (Lorenzi et al., 1997).   
Healthcare facilities that have successfully implemented a fully operational EHR 
have had strong executive leadership, provided by either the Chief Executive Officer 
(CEO), high-level clinicians, clinical managers or board-level committees.  Ongoing 
commitment for financial and human resources is key to successful EHR implementation.  
In addition, senior executives must be in consensus regarding their views toward clinical 
information systems planning and development, in order to instill a sense of trust and 
support in members of its medical staff.  It is essential that people with clinical 
backgrounds lead the initiative, and physician involvement and sponsorship is vital    
(Anderson, 1997; Ash et al., 2000; Doolan et al., 2003).   
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3.4.2  Physician Involvement and Participation 
Physician acceptance can make or break a clinical information system 
implementation (Anderson, 1997; Ash et al., 2000; Rogoski, 2003) and inability to 
develop user ownership is a key reason why systems fail (Lorenzi & Riley, 2000; Lorenzi 
et al., 1997).  Successful EHR implementations have involved clinicians in system design 
and modification.  Involving clinical leaders with experience or interest in informatics 
allows them to serve as liaisons with other clinical practitioners.  This type of leadership 
permits ongoing feedback from physicians prior to, during and after EHR implementation 
(Doolan et al., 2003).  It is essential that physicians are treated as customers and that their 
needs be considered throughout the entire process (Lorenzi & Riley, 2000).  
Communication between physicians and opinion leaders is critical, as insufficient 
communication is a core reason cited for system failure (Anderson, 1997; Lorenzi & 
Riley, 2000). 
3.4.3  Autonomy 
Implementation of an EHR involves substantial change, and a change of this 
magnitude may affect positions or power (Lorenzi & Riley, 2000).  When work roles, 
status and autonomy are adversely affected, resistance is likely to occur (Anderson, 
1997).  While physicians may realize the EHR’s ability to improve patient care, they may 
have concerns about the facility’s increased ability to monitor or control their work 
(Aydin, 1994).  In addition, physicians need to maintain ownership of the decision-
making process.  Though an EHR provides clinical decision support capabilities, 
physicians, rather than the computer, must have ownership of the clinical decision 
support rules (Doolan et al., 2003) 
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3.4.4  Impact on Workflow, Practice Patterns and Professional Relationships 
One of the most highly cited reasons for failed clinical systems is due to 
interference with established practice routines and workflow (Anderson, 1997; Ash et al., 
2000; Gianguzzi, 2002; Lorenzi et al., 1997).  Implementation of an EHR impacts 
workflow, polices, procedures, and interactions among individuals and groups 
(Anderson, 2002; Baron, Fabens, Schiffman, & Wolf, 2005).  Changing familiar routines 
is considered to be a loss due to reduced productivity during the learning curve (Baron et 
al., 2005; Lorenzi & Riley, 2000; Pearsaul, 2002).  An EHR changes the way clinicians 
record, retrieve and use clinical data (Anderson, 1997).  Physicians expect information 
systems to support clinical processes without increasing workload or shifting work to 
other staff in order to be successful (Doolan et al., 2003; Guthrie, 2001; Hersh, 2004; 
Rogoski, 2003; Walsh, 2004).   
Physicians have traditionally used clinical information systems to access data, but 
have not performed data entry functions themselves.  Computerized physician data entry 
is a significant barrier to EHR adoption (Pearsaul, 2002), and changing practice behavior 
will require a social change within the physician community.  The content, sequence and 
format of some EHR applications may not reflect the practice styles of some physicians 
(Anderson, 1997; Gianguzzi, 2002; Walsh, 2004).  Typing text is time-consuming and 
requires a higher cognitive load than handwriting text (Anderson, 1997; Walsh, 2004).  
Structured data entry, which involves selecting the correct term from a coded list, is 
restrictive, often requiring more work for the physician to locate the correct term.  In 
addition, sometimes the coded term can change the meaning of a clinical concept 
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(Anderson, 1997; Rogoski, 2003; Walsh, 2004).  Selection and implementation of an 
EHR system that supports physicians’ needs is essential for medical staff buy-in. 
3.4.5  Physician-Patient Relationship 
Some physicians may perceive a computer in the examination room to be an 
obstacle, hindering workflow efficiency and disturbing patients (Gadd & Penrod, 2000; 
Hsu et al., 2005; Huber, 2001; Wager et al., 2005).  Little research has been conducted in 
this area; however, it has been suggested that EHR technology may improve the patient-
provider relationship, and that some patients are even enthusiastic and encouraging of 
EHR use (Baron et al., 2005; Huber, 2001).  Studies examining patient attitudes toward 
physician use of computers have been generally positive; however, further research is 
needed regarding this issue (Hsu et al., 2005; Wager et al., 2005). 
3.4.6  Perceived Value and Benefits 
An EHR system must provide clear benefits to the medical staff (Anderson, 1997; 
Ash et al., 2000).  Systems often fail because they support the values of management, not 
the values of staff and users (Lorenzi et al., 1997).  In a survey conducted by the 
American Medical Association in 2001, only 13% of physicians responded that EHRs 
would make it easier to practice medicine or to manage the medical practice (Pearsaul, 
2002).  Successful EHR implementations have been associated with a focus on improving 
clinical processes and solving clinical problems with information technology (Doolan et 
al., 2003).  Addressing physicians’ immediate needs rather than emphasizing future 
predicted benefits of system use is critical in achieving EHR acceptance (Guthrie, 2001).  
Ongoing evaluation and modification based on medical staff feedback is key for 
continued use of the EHR (Doolan et al., 2003).   
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3.4.7  Ease of Use and Information Technology Support 
An EHR application should improve the productivity of physicians, rather than 
hinder it.  It is important to physicians that an EHR application be easy to use in the 
examining room and that program set-up be uncomplicated (Rogoski, 2003).  Note 
templates and order sets can be used to facilitate data entry.  Facilities with fully 
implemented EHRs have provided widespread availability of computer workstations in-
house with off-site accessibility in physicians’ offices and homes.  Rapid system response 
time with limited system downtime and scheduled outages are significant issues relating 
to ease of use (Doolan et al., 2003).  Twenty-four hour vendor support and technical 
assistance is necessary to ensure ease of use (Ash et al., 2000).  Physicians expect 
immediate support without having to wait in line behind other customers (Rogoski, 
2003).   
3.4.8  Discretionary Use 
Giving physicians an option to use a new information system has resulted in 
better compliance.  When physicians do not feel forced to use the system, they may feel 
less pressured and more willing to try it.  Possible embarrassment and fear of 
incompetence have been identified as major reasons for resistance to change, so the more 
choices people are given, the better they will feel about change (Doyle & Kowba, 1997).   
3.4.9  Computer Skills and Training 
Some physicians may have insufficient computer skills or lack the basic 
knowledge and training necessary to use computers effectively (Baron et al., 2005).  
Others may be  unfamiliar with the various types of information technology or the 
benefits it may provide (Johnson, 2001).  A number of systems have failed because users 
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were inadequately trained (Ash et al., 2000).  Training must be designed to meet the 
needs of physicians; therefore, it is critical to get strong support of physician leadership 
of participation in training (Lorenzi & Riley, 1995; Lorenzi et al., 1997).  In most cases, 
physicians prefer to be trained one-on-one by other experienced physicians (Ash et al., 
2000; Johnson, 2001).  However, team-based training (Greenhalgh et al., 2004) or staged 
training may be needed for complex systems (Lorenzi & Riley, 1995).  Training 
programs should educate people on how to use the system, plus address attitudes and 
build enthusiasm for doing so (Lorenzi & Riley, 1995).  Appropriate techniques, timing 
and high-quality training materials are required for successful system implementation 
(Greenhalgh et al., 2004). 
3.4.10  Motivation and Peer Influence 
In successful EHR implementations, physicians were able to recognize the 
benefits provided by the system and felt they needed the computer to get their work 
accomplished.  Physicians were excited about the system and convinced their colleagues 
to use it (Doolan et al., 2003).  In an outpatient practice, physicians were convinced to 
use the application when they saw the improved documentation efficiency experienced 
by their partners (Huber, 2001).  In some cases, a certain amount of peer pressure to use 
the system caused physicians to begin using the EHR (Doolan et al., 2003).   
3.5  Related User Studies of Clinical Information Systems 
Prior studies in the medical informatics literature examine physician attitudes 
toward information systems.  These studies observe physician attitudes toward 
technology and computers in general, as well as those pertinent to specific medical 
information systems.   
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3.5.1  Physician Attitudes Toward Technology and Computers 
 A widely cited research instrument was developed by Teach and Shortliffe (1981) 
to evaluate physicians’ attitudes toward computer usage.  It was updated and revalidated 
by Cork, Detmer, and Friedman (1998; Detmer & Friedman, 1994) and has since been 
modified and utilized in numerous additional studies (Gadd & Penrod, 2000; Laerum, 
Ellingsen, & Faxvaag, 2001; Likourezos et al., 2004; van der Meijden, Tange, Troost, & 
Hasman, 2001).  These studies essentially found that physicians are accepting of 
information systems that improve job performance or patient care processes, but resist 
those that have a negative impact on their autonomy (Anderson & Aydin, 1994; Teach & 
Shortliffe, 1981).  Other concerns include those relating to privacy and security of online 
information, legal and technical problems (Anderson & Aydin, 1994; Gaster et al., 2003; 
Parekh, Nazarian, & Lim, 2004). 
Prior studies have produced mixed findings regarding significant predictors of 
computer attitudes.  Some studies have found age (Aydin & Ischar, 1994; Detmer & 
Friedman, 1994), computer experience (Cork et al., 1998; Detmer & Friedman, 1994) and 
practice site (Gaster et al., 2003) to be accurate predictors, while other studies have not.  
Variables that were positively correlated with attitudes include computer literacy, system 
training, clinical specialty, occupation and job satisfaction (Aydin & Ischar, 1994; Cork 
et al., 1998; Detmer & Friedman, 1994; Drazen, 1994; L. A. Moore, 1994; Versel, 2004).  
System complexity has been found to be negatively correlated with attitudes (Aydin & 
Ischar, 1994) and gender traditionally has not impacted physician attitudes toward 
computer use (Detmer & Friedman, 1994; Gaster et al., 2003; L. A. Moore, 1994).  
Brown and Coney (1994) evaluated physician attitudes toward clinical information 
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systems and found computer skills and experience to be predictors of computer 
acceptance.  Age, gender and attitudes toward physician data entry were found to be non-
significant.   
3.5.2  User Satisfaction Studies Post-implementation 
Satisfaction studies are the most common form of measuring user acceptance 
(Drazen, 1994).  A number of studies have documented physician attitudes toward 
information systems which have already been implemented, such as computerized order 
entry (Ash et al., 2003; Lee, Teich, Spurr, & Bates, 1996; Murff & Kannry, 2001), 
clinical decision support systems (Gardner & Lundsgaarde, 1994; Murff et al., 2003), and 
handheld computers (McAlearney, Schweikhart, & Medow, 2004).  In these studies, 
factors having the greatest impact on user satisfaction included organizational issues, 
clinical and professional issues, and technical issues (such as training and support).  
Other factors impacting user satisfaction were related to workflow and productivity, as 
well as concerns regarding how information is organized in the system (Ash et al., 2003; 
Lee et al., 1996; McAlearney et al., 2004; Murff & Kannry, 2001).  While specialty, ease 
of use and system performance did influence user satisfaction (Lee et al., 1996; Murff & 
Kannry, 2001), age, specialty, role, prior computer experience and training did not 
(Gardner & Lundsgaarde, 1994; Lee et al., 1996; Murff et al., 2003). 
User satisfaction studies conducted with previously implemented EHR systems 
reveal that clinical specialty and system training positively influenced adoption attitudes 
(Aaronson, Murphy-Cullen, Chop, & Frey, 2001; O'Connell, Cho, Shah, Brown, & 
Shiffman, 2004), while computer background, age, gender and role did not (Aaronson et 
al., 2001; Laerum et al., 2001; O'Connell et al., 2004).  A study comparing EHR attitudes 
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between adopters and non-adopters found prior computer experience and perceived 
usefulness to impact attitudes (Loomis, Ries, Saywell, & Thakker, 2002). 
3.5.3  Adoption Attitudes Pre-Implementation 
 Few empirical studies have evaluated physician attitudes of EHR adoption prior 
to implementation.  Dansky et al.(1999) found perceived usefulness, computer 
experience, patient care values and organizational support to positively impact attitudes.  
Age and gender were not significant predictors of acceptance.  Gadd and Penrod (2000, 
2001) assessed physician attitudes prior to and after EHR implementation.  Findings 
indicated perceived usefulness to be the significant predictor before and after 
implementation, and concerns regarding patient privacy, interference with physician-
patient rapport, workflow, efficiency and autonomy.  A study by van der Meijden et al. 
(2001) found computer experience to be the major predictor of acceptance, with age 
being non-significant. 
3.6  Contribution of Current Study 
Review of the literature demonstrates that user acceptance of information systems 
is essential to their success.  Lack of physician acceptance has lead to termination of 
some previously implemented clinical information systems.  Measuring attitudes toward 
an information system can predict individual reactions toward the new system.  While 
research models for studying the antecedents of user adoption attitudes exist, prior 
research provides mixed results regarding predictive variables.  Most studies regarding 
acceptance of clinical information systems have been conducted post-implementation.  It 
is suggested that physicians differ from other types of users in their adoption attitudes.  
Understanding their unique needs prior to system implementation can help a healthcare 
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facility to choose the best system and handle the implementation in an appropriate 
manner.  Health care organizations must be prepared to anticipate and manage the 
changes that will accompany the implementation of a new EHR.  The current study 
sought to determine which contextual factors and individual characteristics impact 
physicians’ attitudes toward an EHR.  A hypothesized causal model grounded in 
Diffusion of Innovations theory and the Technology Acceptance Model was developed 
using case study and survey methods, and was tested using structural equation modeling 
(SEM).  This model was utilized to examine how social factors and individual 
characteristics impact physician attitudes toward acceptance of an EHR.  The model 
might serve as a useful model for other healthcare facilities to assess system readiness for 
EHR implementation. 
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CHAPTER 4: RESEARCH METHODS 
4.1  Research Design  
The purpose of this study is to confirm a hypothesized causal model for 
examining physician attitudes toward electronic health record (EHR) adoption.  
Hypotheses are based upon the Diffusion of Innovations (DOI) theory and the 
Technology Acceptance Model (TAM) (Davis, 1989; Rogers, 2003) and were examined 
using a case study approach and survey research methods.  Hypotheses were tested using 
structural equation modeling (SEM).  
Case study methodology was utilized, as it is appropriate for analyzing a limited 
number of events (or conditions) and relationships in environments where social changes 
are occurring.  In addition, explanatory cases are appropriate when employing causal 
studies to understand cultural or social systems of action (Lorenzi et al., 1995; Yin, 1984, 
1989, 1999).  This method was chosen, as the results obtained in this particular study may 
or may not be indicative of results obtained in future studies with different populations; 
however, the research model might be applied to study physician attitudes toward EHR 
implementation in different environments.  
Quantitative data were collected using a survey instrument developed and 
validated by Aldosari (2003).  The survey methodology was selected because it was the 
most convenient approach for collecting data from a large audience.  While this method 
may produce less rich data, it is a good technique for gathering base-line data for 
informing future research (Babbie, 2001).  The research methodology includes the 
following steps: 
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1. Selection of case setting and research population. 
2. Selection and modification of survey instrument to meet needs of the study. 
3. Pre-testing survey instrument with pilot population and modifying as 
necessary. 
4. Distribution of survey and analysis of results. 
4.2  Case Setting 
The case setting is a not-for-profit, university-based healthcare system in Jackson, 
Mississippi.  The University of Mississippi Health Care (UMHC) System served as the 
host site, which is comprised of four hospitals, a primary care network (University 
Physicians, PLLC) and the University of Mississippi School of Medicine and Clinical 
Programs.  UMHC also owns and operates Lexington Hospital, an acute care facility in 
Lexington, Mississippi, and operates the University Hospital Nursing Home in Durant, 
Mississippi.  Because these two facilities are not located on the University of Mississippi 
Medical Center campus in Jackson, and do not have access to the same clinical 
information systems, they were not included in this study.   
The UMHC System delivers care to approximately 27,000 inpatients and 418,000 
outpatients each year and provides a setting for training students and medical residents.   
Collectively, UMHC’s inpatient facilities provide 722 inpatient beds to the community 
and are the teaching hospitals for all University of Mississippi Health Care educational 
programs.  University Hospital, the flagship of UMHC, is a 256 bed tertiary medical 
center.  Specialized care is provided at three additional inpatient facilities, including 
Winfred L. Wiser Hospital for Women and Infants, Blair E. Batson Hospital for Children, 
and Wallace Conerly Hospital for Critical Care.  University Medical Center (UMC) is the 
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collective name used for these four hospitals located on the Jackson campus.  University 
Hospital has the only certified level I regional trauma center and Batson Hospital has the 
only level 3 neonatal intensive care unit (NICU) in the state of Mississippi.  Specialized 
hospital services include heart, kidney, cornea and bone marrow transplant programs.  In 
March, 2008, the UMC was identified in the “100 Top Hospitals National Benchmarks 
for Success” study, conducted by Thomson Healthcare, a national healthcare information 
company.  The University Medical Pavilion is the health system’s outpatient clinic for 
faculty practice.  The Jackson Medical Mall houses the university’s primary care teaching 
clinics and ambulatory specialty clinics.  The University of Mississippi School of 
Medicine includes clinical faculty, as well as fellows and medical residents.   
4.3  Research Population 
Physicians in the University of Mississippi Health Care (UMHC) System were 
selected as the research population for this study, as the health system is currently in the 
process of selecting an EHR application.  The EHR will eventually be implemented in all 
medical facilities and physicians’ offices in the health system.  Physicians are affiliated 
with the health system through one of the following relationships (see Table 4). 
 
 
Table 4. UMHC Affiliation 
Affiliation Role 
University faculty Faculty/clinic 
Medical residents   In training 
Fellows Advanced medical training 
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 Physicians may practice one or more clinical specialties (Table 5).  All attending 
(faculty), resident and fellow physicians were asked to complete the survey, with the 
exception of doctors of dentistry.   
 
 
Table 5.  Clinical Specialties 
Allergy & immunology Medicine, general Physical med/Rehab 
Anesthesiology Medicine/pediatrics Plastic Surgery 
Cardiology Nephrology Psychiatry 
Cardiothoracic surgery Neurology Pulmonary medicine 
Dermatology Neurosurgery Radiation oncology 
Diagnostic imaging OB/GYN Radiology 
Digestive disease Oncology Rheumatology 
Emergency medicine Ophthalmology Surgery, general 
Endocrinology Oral surgery Trauma surgery 
Family/general practice Orthopedics Urology 
Geriatrics Otolaryngology Vascular Surgery 
Hematology/Oncology Pathology  
Infectious disease Pediatrics  
 
 
 
This study excluded dentists because the UMHC dental practices are currently using an 
EHR product, which differs from the application that will be adopted by the remainder of 
the medical staff.  Therefore, the questionnaire was inappropriate for physicians in the 
dental specialty.   
4.4  Instrumentation 
The chosen research instrument is based upon a survey developed by Aldosari 
(2003) and incorporates some additional questions developed by Cork, Detmer and 
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Friedman (1998).  Both of these instruments have been validated and tested for reliability 
in prior research.  It is felt that the questions in Aldosari’s survey appropriately address 
the individual characteristics (Table 1) and contextual factors (Table 2) which may affect 
EHR adoption, as identified in the research literature.  The instrument developed by 
Cork, et al. (1998) includes items relevant to prior computer experience, which contribute 
to an understanding of a physician’s unique attributes.   
The survey for the current study (Appendix A) contains ten sections, which 
include general background information, management support, physician involvement, 
adequate training, physician autonomy, doctor-patient relationship, perceived ease of use, 
perceived usefulness, attitude about EHR usage, and comments.  All questions, except 
those in the general information and comments sections, captured responses via a five 
point Likert scale with responses ranging from “strongly disagree” to “strongly agree”.  
Questions in the perceived ease of use, perceived usefulness, and attitude about EHR 
usage sections, assess variables endogenous to the technology acceptance model (TAM).   
4.5  Pilot Study 
In order to identify any problems with the survey instrument or its deployment, a 
pilot test was performed November 28 – December 9, 2005 in an academic-based 
physician practice before conducting the final study.  Pilot testing was also necessary to 
determine the average length of time needed to complete the survey, as well as how to 
manage and analyze the data collected.   
The pilot site was a not-for-profit, privately owned healthcare system based in 
Wilmington, Delaware, and is one of the largest healthcare providers in the mid-Atlantic 
region.  The system serves all of Delaware and portions of Pennsylvania, Maryland and 
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New Jersey.  The health system includes two acute care teaching hospitals, an accredited 
level I trauma center, a center for heart and vascular health, a cancer center, a 
preventative medicine and rehabilitation institute, a transitional care facility, home health 
care and infusion services, and 11 family/internal medicine satellite physician offices.  
Medical training is provided through health system residency programs in the following 
areas (see Table 6):  
 
 
Table 6.  Pilot Site:  Medical Residency Programs 
Diagnostic Radiology Internal Medicine 
Emergency Medicine Medicine-Pediatrics 
Emergency/Internal Medicine Obstetrics & Gynecology 
Family Medicine Oral & Maxillofacial Surgery 
General Practice Dentistry Osteopathic Training 
General Surgery Podiatric Medicine & Surgery 
 
 
 
Faculty and residents in the Family Medicine Residency program served as pilot subjects 
for this study. 
The pilot site is similar to the study population in several ways.  Its urban 
location, types of services provided and academic affiliation make it relatively 
comparable to the University of Mississippi Health Care System.  The pilot site is, 
however, dissimilar to the study population in several ways.  First, its geographic location 
is on the East Coast, while the case study site is located in the Southeastern United States.  
Also, because the pilot study was limited to physicians in the Family Medicine Residency 
program, perceptions of those practicing other clinical specialties were not represented.  
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In addition, physicians practicing in this health system have been using an EHR as part of 
their everyday practice for many years.  Their responses are likely to be different than 
those received from the study population, as an EHR has not yet been implemented 
within the UMHC system.  It was not anticipated that these dissimilarities would impact 
the outcomes of the final study, as the pilot physicians were able to accurately evaluate 
the instrument and provide valuable feedback regarding the survey items.   
 A total of ten physicians, including four faculty and six residents, completed the 
survey.  One respondent prematurely abandoned the survey and was therefore, excluded 
from the final analysis.  The survey took respondents on average 12 minutes to complete, 
with 8 minutes being the minimum and 15 minutes being the maximum completion time.  
Most subjects felt the survey language and aesthetic design were user friendly.  One 
respondent, skilled in research methods (director of health services research), offered 
recommendations for clarification of several survey items.  In addition, there were several 
questions that respondents did not answer.  It was felt that subjects could not respond to 
some of these questions because they were specific to the case study health system, with 
which the subjects had no personal experience.  Many respondents did not answer the 
questions related to physicians and executives being in consensus in regards to their 
attitudes toward EHR adoption (questions 20 and 21), so a “no opinion” option was 
added to these items.   
 The survey was distributed online using the WebSurveyor software application.  
WebSurveyor behaved inconsistently when subjects closed out of a partially completed 
survey and tried to log in at a different workstation to finish the questionnaire.  Because 
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WebSurveyor proved to be problematic, the Perseus software solution was ultimately 
used in the final study.   
Data collected by WebSurveyor were converted into SPSS format for processing.  
Dummy variables were created to handle multiple-response survey items (questions 8-10) 
and average scale scores were obtained for variable constructs.  Item mean replacement 
was used to fill in missing responses for Likert-based questions.  (For example, if a 
respondent answered 4 out of 5 questions in a construct, the average for the 4 items 
answered was recorded for the missing response).   
A graphical path model was developed using the Amos statistical application, 
which replicated the proposed research model (Figure 2).  Data were imported from SPSS 
into Amos, but due to the small sample size, conclusions could not be drawn from the 
data.  It was determined; however, that the proposed model was very complex and that 
“pre-analysis” of data collected in the final study would be necessary for model 
simplification.   
4.6  Survey Administration 
The President of University Physicians and Associate Vice Chancellor for 
Clinical Affairs approved this research and permitted access to the medical staff for the 
study.  Physicians were initially contacted via email by this physician leader.  The 
message endorsed the research and encouraged physicians to respond to the survey 
(Appendix B).  The survey was administered utilizing the Perseus online software 
application, which is available from: 
Vovici Corporation 
45365 Vintage Park Plaza, Suite 250 
Dulles, Virginia 20166 
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Physicians were personally contacted by the researcher via email and assigned a unique 
user ID and password.  The email contained a unique uniform resource locator (URL) for 
the survey, which was protected using 128-bit Secure Sockets Layer (SSL) encryption 
while in transmission to the results database.  Physicians were given an introduction to 
the study, which described the goals, objectives and brief informed consent (Appendix 
C).  All responses were kept completely anonymous.  No compensation was offered to 
subjects for participation. 
Follow-up Procedures.  After ten days, all non-responders were sent a follow-up 
email message from the researcher, as well as the President of University Physicians and 
Associate Vice Chancellor for Clinical Affairs, reminding them to complete the survey.  
Non-responders were emailed follow-up reminders on day 21 and a final email was sent 
on day 57.  In order to facilitate completion by residents and fellows, email follow up 
with residency program coordinators was conducted at this time to ensure optimal 
response.  Paper-based surveys were distributed to residency program coordinators, who 
collected responses at weekly educational meetings.  There was no face-to-face contact 
between the researcher and subjects at any time during the study.   
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4.7  Data Collection 
1Data were collected via a 128-bit secured connection and stored on a secure 
hosting server in the University of Mississippi Medical Center’s (UMC) Department of 
Information Systems.  Manual entry of responses collected on paper was performed by 
the researcher via the Perseus web portal.  De-identified results were downloaded from 
the server, directly into SPSS for analysis.  
4.8  Sample Size and Response Rate 
The survey was deployed to 802 physicians on the UMHC medical staff (325 
faculty; 477 residents and fellows) and a total of 250 responses were received.  Eleven 
respondents completed less than 50% of the survey and therefore, were excluded from 
further analysis.  A total of 239 usable responses were received, resulting in net response 
rate of 29.8%.  A description of respondents is presented in Chapter 5.   
4.9  Treatment of the Data 
Results were imported into SPSS from the Perseus survey application.  Data were 
analyzed for completeness, recoded and correlated to inform the structural equation 
modeling (SEM) analysis.    
4.9.1  Analysis of Incomplete Responses 
Use of a complete data set is essential when performing a SEM analysis (Kline, 
2004).  In addition to the partial responses eliminated from the study, some of the  
                                                 
 
1 The survey was designed to allow respondents to leave the survey prior to 
completion and return to it at a later time.  The survey resumed at the position where the 
respondent left off and only one response per unique user ID was permitted.  Subjects 
were not allowed to return to the survey once their response had been submitted.   
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remaining responses were missing data.  It is important to understand if data are missing 
at random or if distinct patterns are identifiable.  Hair et al. (1998, p. 50) define data 
missing completely at random (MCAR) as “instances of observed values of Y are truly a 
random sample of all Y values, with no underlying process that lends bias to the observed 
data.”   
Analysis revealed 33 items that were not fully completed by all respondents.  
Only three items had more than five missing responses and were further examined to 
determine the appropriate method for proceeding.  Items missing five or fewer responses 
are noted in the list of omitted items (appendix D).   
Question 15.7, “Overall, the physicians’ attitude about using the EHR may be 
negatively affected as a result of the security, legal and/or ethical concerns associated 
with using the EHR”, was skipped by 13 respondents.  There was no pattern to the 
omissions in regards to age, specialty, status, gender or ethnicity, so these omissions were 
treated as missing completely at random (MCAR).  Question 15.5, “Using the EHR may 
limit the physicians’ autonomy in making clinical decisions or judgments”,  and question 
18.7, “Overall, the EHR should be a useful tool for practicing my profession”, were both 
left blank by six respondents.  There were no patterns to these omissions, so they were 
also treated as MCAR.   
Item mean replacement was used to fill in missing Likert scores in the initial 
correlation matrix.  Multiple imputation (MI) was used to replace missing values during 
model testing and is described in Chapter 5. 
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4.9.2 Recoding And Initial Processing Of Data 
Due to the large number of exogenous predictor variables, as well as use of latent 
variables, the original hypothesized path model was very complex.  Parsimony is 
desirable for meaningful SEM analysis (Hoyle, 1995).  In order to simplify the model 
prior to testing, a correlation matrix was constructed to identify significant relationships 
between variables.  Those with novel correlations were selected for further exploration 
with SEM procedures.   
 The control variables in this study include the individual physician characteristics 
identified in Table 1 (age, years in practice, clinical specialty, health system 
affiliation/relationship, prior computer use, and prior UMC system use).  These were 
recoded into dichotomous categories using dummy variables in order to correlate them 
with the latent variables.  A latent variable is an unobserved construct comprised of 
multiple survey items, known as indicators or manifest variables.  Latent variables in this 
study include the contextual factors identified in Table 2 (management support, physician 
involvement in system selection, adequate training, physician autonomy, doctor-patient 
relationship), as well as the dependent variables in the original technology acceptance 
model (TAM) theory (perceived ease of use, perceived usefulness, attitude about EHR 
use).  Scales, or constructs, were created for each latent variable using the SPSS Syntax 
Editor.   
When conducting SEM analysis of four or more scale variables, it is standard 
convention to treat ordinal data as if they were interval.  Use of parametric statistics to 
analyze ordinal data allows the researcher greater versatility in statistical manipulation, 
including the ability to analyze multiple correlations, multiple covariances (Labovitz, 
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1970), and causal relationships (Hensler & Stipak, 1979; Kim, 1975).  Therefore, 
Pearson’s correlation was used to examine relationships between variables.  In order to 
meet space limitations, the matrix was divided into three tables.  Table 7 summarizes the 
association between the two sets of independent variables (individual physician 
characteristics and contextual factors).  Table 8 shows correlations between individual 
physician characteristics and the dependent TAM variables.  Table 9 displays correlations 
between the contextual factors and dependent TAM variables.   
These matrices were examined to determine which variables would be included in 
the final SEM analysis.  Analysis of Tables 7 and 8 revealed no significant correlations 
between the individual physician characteristics and the latent variables, as hypothesized.  
Consequently, individual physician characteristics were not included in the final SEM 
analysis.  Inspection of the matrix displayed in Table 9 did reveal significant correlations 
between each of the contextual factors and the TAM variables, and were therefore 
retained for the SEM analysis.   
 
 
  
Table 7.  Pearson Correlations Between Independent Variables (Individual Physician Characteristics and Contextual Factors).   
 Individual Physician Characteristics Contextual Factors 
 Age 
Years in 
Practice Relationship 
Clinical 
Specialty 
Prior 
Computer 
Use 
Prior 
UMC 
System 
Use 
Mgt. 
Support 
Physician 
Involvement 
Adequate 
Training 
Physician 
Autonomy 
Doctor-Patient 
Relationship 
Age   1           
Years in 
Practice .861 1          
Relationship .770 .798 1         
Clinical 
Specialty  .157 .187 .134 1        
Prior Computer 
Use  .187 .185 .197 .078 1       
Prior UMC 
System use  
-
.020 -.006 .021 -.007 .050 1      
Management 
support  .131 .115 .147 .061 .085 .049 1     
Physician 
Involvement  .121 .130 .121 .107 .068 .025 .550 1    
Adequate 
Training  .131 .111 .122 .113 -.003 .082 .772 .570 1   
Physician 
Autonomy  
-
.012 -.038 -.064 -.154 -.062 .009 -.110 -.118 -.112 1  
Doctor-Patient 
Relationship  
-
.089 -.122 -.055 -.200 -.116 .034 -.212 -.235 -.259 .448 1 
 
N = 239 
NOTE:  No significant correlations revealed between physician characteristics and contextual factors. 52
  
Table 8.  Pearson Correlations Between Individual Physician Characteristics and Dependent (TAM) Variables. 
 Individual Physician Characteristics TAM Variables 
 Age 
Years in 
Practice Relationship 
Clinical 
Specialty 
Prior 
Computer 
Use 
Prior UMC 
System Use 
Perceived 
Ease of Use 
Perceived 
Usefulness
Attitude About 
EHR Use 
Age   1         
Years in Practice .861 1        
Relationship .770 .798 1       
Clinical Specialty  .157 .187 .134 1      
Prior Computer Use .187 .185 .197 .078 1     
Prior UMC System use  -.020 -.006 .021 -.007 .050 1    
Perceived Ease of Use  -.196 -.185 -.169 .159 .017 -.084 1   
Perceived Usefulness  -.077 -.124 -.134 .103 .051 -.062 .605 1  
Attitude About EHR Use  .175 .141 .161 .231 .086 -.069 .506 .761 1 
 
N = 239 
NOTE:  No significant correlations revealed between physician characteristics and TAM variables. 
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Table 9.  Pearson Correlations Between Contextual Factors and Dependent (TAM) Variables 
 Contextual Factors TAM Variables 
 
Management 
support 
Physician 
Involvement 
Adequate 
Training 
Physician 
Autonomy 
Doctor-Patient 
Relationship 
Perceived 
Ease of Use 
Perceived 
Usefulness
Attitude About 
EHR Use 
Management support  1        
Physician Involvement  .550 *** 1       
Adequate Training  .772 *** .570 *** 1      
Physician Autonomy  -.110 -.118 -.112 1     
Doctor-Patient Relationship  -.212 -.235 -.259 .448 *** 1    
Perceived Ease of Use  .459 *** .393 *** .439 *** -.164 -.308 *** 1   
Perceived Usefulness  .389 *** .342 *** .389 *** -.209 -.398 *** .605 *** 1  
Attitude About EHR Use  .463 *** .505 *** .479 *** -.230 -.393 *** .506 *** .761 *** 1 
 
N = 239 
*** Significant (p < .001) 
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4.10  Summary 
In an effort to better understand how social factors and individual characteristics 
contribute to successful physician adoption of an EHR, the physicians in the University 
of Mississippi Health Care System were surveyed prior to system implementation.  Using 
Diffusion of Innovations theory and the Technology Acceptance Model as a theoretical 
foundation, data were collected using a pre-existing validated research instrument.  Data 
analysis procedures and results are described in Chapter 5. 
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CHAPTER 5: RESULTS 
 The purpose of this chapter is to present an analysis of the physician survey data 
and to describe the analytical techniques utilized.  The chapter begins with a review of 
the research questions and model variables, followed by descriptive statistics and 
research model statistics.  It concludes with an examination of the qualitative comments 
collected from the survey. 
5.1  Research Questions and Model Variables 
The purpose of the study is to test the hypothesized causal model shown in Figure 
3 to determine which factors contribute to physician acceptance of an electronic health 
record (EHR) system.  Table 10 relates the research questions to the model variables.  As 
presented in Chapter 2, specific research questions are as follows:   
RQ1:  Is the relationship between individual physician characteristics (Table 1) 
and EHR perceived ease of use mediated by contextual factor constructs (Table 2)? 
RQ2:  Is the relationship between individual physician characteristics (Table 1) 
and EHR perceived usefulness mediated by contextual factor constructs (Table 2)? 
RQ3:  Is the relationship between contextual factor constructs (see Table 2) and 
attitude about EHR use mediated by the constructs of perceived ease of use and perceived 
usefulness?   
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Figure 3.  Proposed Research Model. 
 
“Behavioral intention to use” and “actual system use” are intrinsic to the TAM theoretical model, but were not measured in this study.  
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Table 10.  Research Questions and Related Model Variables 
Research Question Supporting Survey Questions Supporting Theoretical 
Framework 
Statistical Analysis 
RQ1.1:  Is the relationship between 
individual physician characteristics 
and EHR perceived ease of use 
mediated by the construct of 
management support (organizational 
support)? 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q6:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q12:  Management support scale 
Q17:  Perceived ease of use scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived ease of use:  
TAM construct; (DOI  
complexity) 
• management support 
(organizational support):  DOI 
compatibility 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variable (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the management 
support scale  
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
management support and 
perceived ease of use scales 
RQ1.2:  Is the relationship between 
individual physician characteristics 
and EHR perceived ease of use 
mediated by the construct of 
physician involvement? 
 
 
 
 
 
 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q6:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q13:  Physician involvement scale 
Q17:  Perceived ease of use scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived ease of use:  
TAM construct (DOI:  
complexity) 
• physician involvement:  DOI 
compatibility/ trialability 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variable (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the physician 
involvement scale 
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
physician involvement and 
perceived ease of use scales 
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Table 10.  Research Questions and Related Model Variables (continued) 
Research Question Supporting Survey Questions Supporting Theoretical 
Framework 
Statistical Analysis 
RQ1.3:  Is the relationship between 
individual physician characteristics 
and EHR perceived ease of use 
mediated by the construct of 
adequate training? 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q6:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q14:  Adequate training scale 
Q17:  Perceived ease of use scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived ease of use:  
TAM construct (DOI:  
complexity) 
• adequate training:  DOI 
trialability 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variable (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the adequate training 
scale 
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
adequate training and perceived 
ease of use scales 
RQ1.4:  Is the relationship between 
individual physician characteristics 
and EHR perceived ease of use 
mediated by the construct of doctor-
patient relationship? 
 
 
 
 
 
 
 
 
 
 
 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q6:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q16:  Doctor-patient relationship 
scale 
Q17:  Perceived ease of use scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived ease of use:  
TAM construct (DOI:  
complexity) 
• doctor-patient relationship:  DOI 
relative advantage 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variable (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the doctor-patient 
relationship scale 
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
doctor-patient relationship and 
perceived ease of use scales 
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Table 10.  Research Questions and Related Model Variables (continued) 
Research Question Supporting Survey Questions Supporting Theoretical 
Framework 
Statistical Analysis 
RQ2.1:  Is the relationship between 
individual physician characteristics 
and EHR perceived usefulness 
mediated by the construct of 
physician involvement? 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q6:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q13:  Physician involvement scale 
Q18:  Perceived usefulness scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
• physician involvement:  DOI 
compatibility/ trialability 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variable (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the physician 
involvement scale 
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
physician involvement and 
perceived usefulness scales 
RQ2.2:  Is the relationship between 
individual physician characteristics 
and EHR perceived usefulness 
mediated by the construct of 
adequate training? 
 
 
 
 
 
 
 
 
 
 
 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q6:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q14:  Adequate training scale 
Q18:  Perceived usefulness scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
• adequate training:  DOI 
trialability 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variable (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the adequate training 
scale 
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
adequate training and perceived 
usefulness scales 
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Table 10.  Research Questions and Related Model Variables (continued) 
Research Question Supporting Survey Questions Supporting Theoretical 
Framework 
Statistical Analysis 
RQ2.3:  Is the relationship between 
individual physician characteristics 
and EHR perceived usefulness 
mediated by the construct of 
physician autonomy? 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q6:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q15:  Physician autonomy scale 
Q18:  Perceived usefulness scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
• physician autonomy:  DOI 
compatibility 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variable (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the physician autonomy 
scale 
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
physician autonomy and 
perceived usefulness scales 
RQ2.4:  Is the relationship between 
individual physician characteristics 
and EHR perceived usefulness 
mediated by the construct of doctor-
patient relationship? 
 
 
 
 
 
 
 
 
 
 
 
Q2:  Age 
Q4:  Years in practice 
Q5:  Clinical specialty 
Q5:  UMHC relationship 
Q8, Q10:  Prior computer use 
Q9:  Prior UMC System use 
Q16:  Doctor-patient relationship 
scale 
Q18:  Perceived usefulness scale 
• individual physician 
characteristics:  DOI adopter 
categories  
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
• doctor-patient relationship:  DOI 
relative advantage 
• Significance of standardized 
path coefficients (p < 0.05) 
between each exogenous 
characteristic variables (age, 
years in practice, clinical 
specialty, UMHC relationship, 
prior computer use, prior UMC 
System use) and the average 
score for the doctor-patient 
relationship scale 
• Significance of standardized 
path coefficient (p < 0.05) 
between average scale scores for 
doctor-patient relationship and 
perceived usefulness scales 
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Table 10.  Research Questions and Related Model Variables (continued) 
Research Question Supporting Survey Questions Supporting Theoretical 
Framework 
Statistical Analysis 
RQ3.1:  Is the relationship between 
organizational support and attitude 
about EHR use mediated by the 
constructs of perceived ease of use 
and perceived usefulness? 
 
 
 
 
 
 
 
Q12:  Management support scale 
Q17:  Perceived ease of use scale 
Q18:  Perceived usefulness scale 
Q19:  Attitude about EHR usage 
scale 
• management support 
(organizational support):  DOI 
compatibility  
• attitude about EHR use:  TAM 
construct  
• EHR perceived ease of use:  
TAM construct (DOI:  
complexity) 
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
Significance of standardized path 
coefficients (p < 0.05) between 
average scale scores for:   
• management support and 
perceived ease of use scales 
• management support and 
perceived usefulness scales 
• perceived ease of use and 
attitude about EHR usage scales  
• perceived usefulness and attitude 
about EHR usage scales 
RQ3.2:  Is the relationship between 
physician involvement and attitude 
about EHR use mediated by the 
constructs of perceived ease of use 
and perceived usefulness? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q13:  Physician involvement scale 
Q17:  Perceived ease of use scale 
Q18:  Perceived usefulness scale 
Q19:  Attitude about EHR usage 
scale 
• physician involvement:  DOI 
compatibility/ trialability  
• attitude about EHR use:  TAM 
construct  
• EHR perceived ease of use:  
TAM construct (DOI:  
complexity) 
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
Significance of standardized path 
coefficients (p < 0.05) between 
average scale scores for: 
• physician involvement and 
perceived ease of use scales 
• physician involvement and 
perceived usefulness scales 
• perceived ease of use and 
attitude about EHR usage scales  
• perceived usefulness and attitude 
about EHR usage scales 
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Table 10.  Research Questions and Related Model Variables (continued) 
Research Question Supporting Survey Questions Supporting Theoretical 
Framework 
Statistical Analysis 
RQ3.3:  Is the relationship between 
adequate training and attitude about 
EHR use mediated by the constructs 
of perceived ease of use and 
perceived usefulness? 
 
 
 
 
 
Q14:  Adequate training scale 
Q17:  Perceived ease of use scale 
Q18:  Perceived usefulness scale 
Q19:  Attitude about EHR usage 
scale 
 
• adequate training:  DOI 
trialability  
• attitude about EHR use:  TAM 
construct  
• EHR perceived ease of use:  
TAM construct (DOI:  
complexity) 
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
Significance of standardized path 
coefficients (p < 0.05) between 
average scale scores for: 
• adequate training and perceived 
ease of use scales 
• adequate training and perceived 
usefulness scales 
• perceived ease of use and 
attitude about EHR usage  
• perceived usefulness and attitude 
about EHR usage 
RQ3.4:  Is the relationship between 
physician autonomy and attitude 
about EHR use mediated by the 
construct of perceived usefulness? 
 
 
Q15:  Physician autonomy scale 
Q18:  Perceived usefulness scale 
Q19:  Attitude about EHR usage 
scale 
 
• physician autonomy:  DOI 
compatibility  
• attitude about EHR use:  TAM 
construct  
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
Significance of standardized path 
coefficients (p < 0.05) between 
average scale scores for: 
• physician autonomy and 
perceived usefulness scales 
• perceived usefulness and attitude 
about EHR usage 
RQ3.5:  Is the relationship between 
doctor-patient relationship and 
attitude about EHR use mediated by 
the constructs of perceived ease of 
use and perceived usefulness? 
Q16:  Doctor-patient relationship 
scale 
Q17:  Perceived ease of use scale 
Q18:  Perceived usefulness scale 
Q19:  Attitude about EHR usage 
scale 
• doctor-patient relationship:  DOI 
relative advantage  
• attitude about EHR use:  TAM 
construct  
• EHR perceived ease of use:  
TAM construct (DOI:  
complexity) 
• EHR perceived usefulness:  
TAM construct (DOI:  relative 
advantage)  
Significance of standardized path 
coefficients (p < 0.05) between 
average scale scores for:  
• doctor-patient relationship and 
perceived ease of use scales 
• doctor-patient relationship and 
perceived usefulness scales 
• perceived ease of use and 
attitude about EHR usage  
• perceived usefulness and attitude 
about EHR usage 63
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5.2  Description of Respondents 
Data were collected in the University of Mississippi Health Care (UMHC) 
system, which is an acute care teaching institution located in the Southeastern United 
States.  An online survey was distributed to 802 UMHC faculty, resident and fellow 
physicians to determine their attitudes regarding the impending implementation of an 
electronic health record (EHR) application.  A total of 239 usable responses were 
obtained, resulting in an overall response rate of 29.8%.  Faculty response rate was 
28.6%; residents and fellows was 30.6%.  Data collected on individual physician 
characteristics include gender, age, years in practice, health system relationship and 
specialty.  Frequencies are displayed in Tables 11 and 12.  
The majority of respondents (71.5%) were male, with 28.5% being female.  
Ninety three (38.9%) participants were members of UMHC faculty.   Residents 
comprised approximately 56% of respondents, while 5% were fellows.  Most physicians 
were under the age of 40, with only 5.4% falling into the “60 years and older” category.  
More than half (51.5%) of the physicians have been in practice for less than five years, 
with the next largest group (27.6%) reporting more than 15 years of experience.  This is 
not surprising, considering that over half of the participants were residents.   
Responses were received from all 31 specialties; frequencies are displayed in 
Table 12.  Anesthesiology and Family/General Practice, two of the larger programs at 
UMHC, had the highest response rates, both at 9.1%,.  The lowest responses were 
received by Digestive Diseases, Oncology, Trauma Surgery, and Vascular Surgery.  
These four programs are some of the smallest at UMHC, each comprising less than 3% of 
the total physicians surveyed.    
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Table 11.  Demographic Distribution of Participants.   
 
Variable 
 
Frequency 
 
Percent 
Gender   
Female 68 28.5 Q1 
Male 171 71.5 
Age   
Under 30 years 78 32.6 
30 - 39 years 82 34.3 
40 - 49 years 28 11.7 
50 - 59 years 38 15.9 
Q2 
60 years and older 13 5.4 
Years in Practice   
Less than 5 years 123 51.5 
5 - 10 years 38 15.9 
11 - 15 years 12 5.0 
Q4 
More than 15 years 66 27.6 
Health System Relationship   
Faculty 93 38.9 
Resident 134 56.1 
Q6 
Fellow 12 5.0 
 
N = 239 
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Table 12.  Distribution of Participants by Clinical Specialty (Q5). 
Specialty Frequency Percent 
Anesthesiology 22 9.2 
Family/general practice 22 9.2 
Medicine, general 19 7.9 
Emergency medicine 18 7.5 
Surgery, general 18 7.5 
Pediatrics 17 7.1 
Orthopedics 15 6.3 
OB/GYN 13 5.4 
Otolaryngology 13 5.4 
Cardiology 10 4.2 
Pathology 9 3.8 
Internal Medicine/Pediatrics 7 2.9 
Psychiatry 7 2.9 
Neurosurgery 5 2.1 
Urology 5 2.1 
Neurology 4 1.7 
Ophthalmology 4 1.7 
Plastic Surgery 4 1.7 
Radiology 4 1.7 
Infectious disease 3 1.3 
Pulmonary medicine 3 1.3 
Rheumatology 3 1.3 
Allergy & immunology 2 0.8 
Cardiothoracic surgery 2 0.8 
Endocrinology 2 0.8 
Hematology/Oncology 2 0.8 
Nephrology 2 0.8 
Digestive disease 1 0.4 
Oncology 1 0.4 
Trauma surgery 1 0.4 
Vascular Surgery 1 0.4 
N = 239 
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 Physicians were asked about their prior computer experience (Table 13).  A total 
of 185 (77.4%) physicians reported using computers to access their patient’s medical 
information; 230 (96.2%) use email regularly, while 208 (87%) access online clinical 
resources.  Only 6.3% reported using computers for other purposes.  Most physicians 
reported using the current UMC system frequently and 35.1% have used an EHR in a 
healthcare facility elsewhere.  “Self-guided learning” was the most common form of prior 
computer experience described, as reported by 87% of participants, and the majority 
consider themselves to be generally sophisticated computer users.  None of the 
respondents, however, rated themselves as having “extra” training or sophistication in 
this area.   
Respondents were unsure regarding whether or not physicians or executives are in 
consensus concerning their attitudes about EHR adoption.  Only 34% of participants felt 
physicians are in consensus, while 42% recorded “don’t know”.  Forty six percent 
thought executives are in consensus and 47% recorded “don’t know”.  This is likely due 
to the fact that residents are not familiar enough with the attitudes of management and 
senior health system leadership to respond. 
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Table 13.  Prior Computer Use, Experience and Sophistication 
 
Variable 
 
Frequency 
 
Percent 
Personal Computer Use   
Patient’s medical information 185 77.4 
Email 230 96.2 
Health/clinical resources, journals and/or research 208 87.0 
Q8 
Other 15 6.3 
Prior UMC System use   
Frequent usage 218 91.2 
Infrequent usage 19 7.9 
Past usage 3 1.3 
Never used UMC System 1 .4 
Q9 
Past EHR usage elsewhere 84 35.1 
Prior Computer Experience/Training   
Formal medical school training 50 20.9 
Formal residency/fellowship training 35 14.6 
Formal workshops/conferences (CME credit) 11 4.6 
Workshops/conferences (no CME credit) 38 15.9 
Self-guided learning about computers 208 87.0 
Q10 
None 13 5.4 
Computer Sophistication   
Novice 30 12.6 
Technician 60 25.1 
General 103 43.1 
Q11 
Advanced 46 19.2 
 Extra 0 0 
 
N = 239 
 
 
 
 Pearson’s correlation matrices (Tables 7 - 9) were initially computed in SPSS in 
order to exclude predictor variables that did not correlate as hypothesized.  This analysis 
revealed no statistically significant relationships between the individual physician 
characteristics and the other model variables, so they were excluded from the structural 
equation modeling (SEM) analyses.    
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5.3  Descriptive Statistics for Scale Variables 
 Scale variables were created for each of the survey constructs (Q12 – Q19), which 
are comprised of multiple indicators.  Each item was measured on a 5-point Likert scale 
from low to high, then the item means were averaged to determine the overall score for 
each scale.   Scale means and variances are displayed in Table 14.  Item mean 
replacement was used for missing data.  Means fell between 3 “neither agree/disagree” 
and 4 “agree” for all scales except for doctor-patient relationship.  The items in that 
particular construct specifically asked about the relationship between physicians and 
patients being negatively impacted by EHR use, so it makes sense that this construct 
mean would be lower than the others.  A lower average for this variable actually means 
that physicians do not anticipate their relationships with patients to be impaired by EHR 
use.  Overall attitude about EHR use was computed to be 3.74 on a 5-point scale.  
Predictors of “attitude about EHR use” are examined in the structural equation modeling 
analyses in the following section.   
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Table 14.  Means and Variances for Scale Variables ** 
 
Scale Variable 
 
Scale Mean 
 
Scale Variance 
Management support (support) 3.65 1.00 
Physician involvement (involve) 3.83 1.10 
Adequate training (training) 3.58 1.05 
Physician autonomy (autonomy) *3.14 *1.26 
Doctor-patient relationship (relationship) *2.13 *1.14 
Perceived ease of use (ease) 3.65 .997 
Perceived usefulness (useful) 3.45 1.24 
Attitude about EHR usage (att) 3.74 1.19 
N = 239   
* Items presented from negative perspective 
**All items measured on 5 point Likert scale 
     1=strongly disagree, 2=agree, 3=neither agree/disagree, 4=agree, 5=strongly agree 
 
 
 
 Table 15 displays the means and standard deviations for each survey item.  Three 
item means in the Physician Autonomy construct, as well as all item means in the Doctor-
Patient Relationship construct, fell below 3 on the 5-point rating scale.  The related 
survey questions were negatively phrased and therefore, indicate a more positive 
response from the physicians about these particular items.   
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Table 15.  Individual Item Means and Standard Deviations.   
Construct Survey Item Mean 
Std. 
Deviation 
 EHR project is important to top management 4.18 .874 
 EHR project will be introduced to me effectively 3.53 1.033 
Management  Mgt will do an effective job during EHR implementation 3.46 1.011 
Support Mgt will involve me in EHR implementation 3.15 1.140 
 Mgt will provide training that I need to use EHR effectively 3.49 1.003 
 I will have easy access to resources to help me use EHR 3.55 1.002 
 Mgt expects me to use EHR 4.33 .747 
 My involvement during EHR implementation is a must 3.83 1.052 
Physician  My involvement during EHR implementation will be effective 3.61 .964 
Involvement My involvement during EHR implementation will make EHR 
more useful to me 4.03 .905 
 My involvement during implementation will make EHR easier 
to be used 4.07 .894 
 Overall, my involvement will positively affect my attitude 3.92 .980 
 Training will be adequate 3.42 .964 
Adequate  I will receive training I need to understand/use EHR 3.48 .966 
Training Training will make EHR more useful to me 3.79 .958 
 Training will make EHR easier for me to use  3.83 .940 
 *EHR will increase hospital administration’s control *3.73 .985 
 *EHR will increase UMC's ability to control/monitor 
physician’s clinical practices *3.72 .987 
Physician *EHR may threaten physician’s privacy *2.92 1.090 
Autonomy *EHR may result in legal/ethical problems for physician *2.89 1.067 
 *EHR may limit physician’s autonomy  *2.84 1.138 
 *Overall, EHR may negatively affect physician’s attitude due 
to increased control/monitoring of clinical practices *3.24 1.057 
 *Overall, EHR may negatively affect physician’s attitude due 
to security, legal, ethical concerns *3.08 1.043 
N = 239   
* Items presented from negative perspective 
**All items measured on 5 point Likert scale 
     1=strongly disagree, 2=agree, 3=neither agree/disagree, 4=agree, 5=strongly agree 
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Table 15.  Individual Item Means and Standard Deviations (continued) 
Construct Survey Item Mean 
Std. 
Deviation 
 *EHR may diminish patient’s confidence in physician *2.14 1.049 
Doctor-Patient *EHR may threaten physician’s credibility with patients *2.02 .987 
Relationship *EHR will likely decrease patient satisfaction  *2.13 1.034 
 *Overall, EHR will likely interfere with MD-pt interaction *2.28 1.169 
 My interaction with EHR will be user-friendly 3.39 1.022 
Perceived Learning to use EHR will be easy for me 3.63 1.003 
Ease of Use I expect to become skilled using EHR 4.05 .871 
 Overall, I expect EHR will be easy for physicians to use 3.56 1.039 
 EHR will improve the quality of my work 3.70 1.058 
 EHR will give me greater control over my work schedule 3.19 1.095 
Perceived EHR will allow me to accomplish tasks more quickly 3.41 1.159 
Usefulness EHR will allow me to accomplish more work  3.24 1.144 
 EHR will enhance my overall effectiveness in my job 3.51 1.040 
 EHR will make my job easier to perform 3.37 1.113 
 Overall, EHR should be a useful tool for practicing 3.88 .968 
 EHR will support physicians in providing better care 3.82 .931 
Attitude About I will encourage EHR among my colleagues 3.92 .922 
EHR Usage I need the EHR to provide effective patient care 3.28 1.201 
 I am not satisfied with using paper-based patient records 3.61 1.210 
 All physicians should learn to use the EHR effectively 4.07 .830 
 Overall, my attitude about EHR usage will be positive 4.02 .906 
N = 239   
 * Items presented from negative perspective 
**All items measured on 5 point Likert scale 
     1=strongly disagree, 2=agree, 3=neither agree/disagree, 4=agree, 5=strongly agree 
 
 
 
5.4  Structural Equation Modeling (SEM) Analyses 
Structural equation modeling (SEM) was used to analyze the hypothesized causal 
relationships.  SEM is a comprehensive analysis method that can model interactions, 
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correlations between independent variables, measurement errors and their correlations, as 
well as multiple latent independent and dependent variables (Garson, 2008; Hoyle, 1995).  
A latent variable is an unobserved construct composed of multiple survey items, or 
indicators (Hair et al., 1998).  The hypothesized model is complex and incorporates 
mediating variables; therefore, SEM can be used to analyze all of the proposed 
relationships in one comprehensive step, while reducing the possibility for specification 
error (Garson, 2008; Gefen, Straub, & Boudreau, 2000). 
SEM is considered to be a second generation data analysis technique (Gefen et al., 
2000).  While based upon general linear statistical models (Hoyle, 1995), it differs from 
first generation techniques, such as linear regression, logistic regression (LOGIT), 
multiple regression, factor analysis, analysis of variance (ANOVA), and multivariate 
analysis of variance (MANOVA), in several ways.  While first generation techniques are 
limited to examining a single relationship at a time between independent and dependent 
variables, SEM can analyze all of the relationships in one procedure (Gefen et al., 2000; 
Hair et al., 1998).  Another strength of SEM is its ability to measure indirect effects of 
variables through other (mediating) variables.  First generation statistical approaches are 
simply capable of determining whether or not a set of independent variables has an 
influence on an dependent variable (Norris, 2005).   
 SEM is a confirmatory, rather than exploratory approach, so is based upon theory.  
The proposed conceptual path model is shown in Figure 4.  Latent variables are 
represented with ovals and hypothesized causal relationships are illustrated with straight, 
directional arrows.  Independent variables are considered to be exogenous, while 
dependent variables are endogenous.   
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Figure 4.  Proposed Conceptual Path Model 
 
The latent exogenous (independent) variables in this study include: 
• Management support (SUPPORT) 
• Physician involvement (INVOLVE) 
• Adequate training (TRAIN) 
• Physician autonomy (AUTONOMY) 
• Doctor-patient relationship (DPRELATION) 
 
Latent endogenous (dependent) variables include: 
 
• Perceived ease of use (EASE) 
• Perceived usefulness (USEFUL) 
• Attitude about EHR use (ATT) 
 
It is important to note that perceived ease of use (EASE) and perceived usefulness 
(USEFUL) serve as both exogenous and endogenous variables in this study, as they may 
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be influenced by other exogenous variables, yet may also have an influence on ATT.  
Therefore, they are considered to be mediating variables. 
As shown in Figure 4, management support (SUPPORT), physician involvement 
(INVOLVE), adequate training (TRAIN) and doctor-patient relationship 
(DPRELATION) are hypothesized to directly influence perceived ease of use (EASE).  
Physician involvement (INOLVE), adequate training (TRAIN), physician autonomy 
(AUTONOMY), doctor-patient relationship (DPRELATION) and perceived ease of use 
(EASE) are hypothesized to directly effect perceived usefulness (USEFUL).  As 
theorized in the original technology acceptance model, perceived ease of use (EASE) and 
perceived usefulness (USEFUL) are expected to directly affect attitude about EHR use 
(ATT).   
5.4.1  Model Specification 
 
 The research model in Figure 4 was recreated using Amos structural equation 
modeling software (Arbuckle, 2006b).  The existing data set was imported directly into 
Amos from SPSS.  Use of a complete data set is essential for SEM analysis (Hoyle, 
1995); therefore, missing values were replaced by multiple imputation (MI) using the 
maximum likelihood estimation (MLE) method (Kline, 2004).   
MLE is the most popular statistical method used by SEM programs to estimate 
path (regression) coefficients.  This approach is similar to the ordinary least squares 
method used in multiple regression, but uses an iterative procedure to estimate 
parameters in order to fit the data to the model (Hair et al., 1998).  The SEM software 
specifies a model for both the complete data set, as well as the missing data set, then 
estimates means and variances in the sample (Kline, 2004).  Amos “imputes values for 
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each case by drawing, at random, from the distribution of the missing values given the 
observed values” (Arbuckle, 2006a, p. 463).  This imputation process is repeated many 
times, randomly generating a slightly different data set each time.  Ten completed data 
sets were produced by Amos, then analyzed independently for comparison purposes.  
This helps to ensure the accuracy of the estimated imputed values.  Due to the small 
amount of missing data, the results for each data set were nearly identical; therefore, 
results for the first data set are reported.   
5.4.2  Reliability and Validity of Research Constructs 
 
Using SPSS, Chronbach’s alpha reliability coefficients were computed to 
determine internal consistency of all research constructs (latent variable scales).  Because 
reliability should be above .70 (Hair et al., 1998), the results indicate excellent scale 
reliability for all constructs (Table 16).   
 
 
Table 16.  Scale Reliabilities  
Scale Number of Items Reliability 
Management Support 7 .88*** 
Physician Involvement 5 .90*** 
Adequate Training 4 .90*** 
Physician Autonomy 7 .89*** 
Doctor-Patient Relationship 4 .94*** 
Perceived Ease of Use 4 .89*** 
Perceived Usefulness 7 .96*** 
Attitude Toward EHR Use 6 .90*** 
 
*** p < .001 
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Construct validity was tested by examining results of two model fit indices, the 
Comparative Fit Index (CFI) and the Tucker-Lewis Index (TLI).  Model fit indices 
measure a model’s goodness-of-fit, or ability to estimate how well the model fits a set of 
observations (Hair et al., 1998).  Model fit measures range from 0 to 1, with 1 indicating 
a perfect fit.  CFI and TLI values > .90 are indicative of a good fit (Kline, 2004).  As 
shown in Table 17, the fit indices for all of the research constructs measured well above 
.90, with adequate training and doctor-patient relationship demonstrating near perfect fits.  
Therefore, the latent variable constructs in this model account for more than 90% of the 
measurement variance, indicating excellent construct validity.  A more detailed 
discussion of model fitting measures is provided in section 5.4.5.  
 
 
Table 17.  Fit Indices for Scale Validity Tests 
Scale CFI TLI 
Management Support .97 .95 
Physician Involvement .98 .94 
Adequate Training 1.00 1.00 
Physician Autonomy .99 .98 
Doctor-Patient Relationship 1.00 .98 
Perceived Ease of Use .99 .96 
Perceived Usefulness .98 .96 
Attitude Toward EHR Use .98 .96 
 
Values > .90 indicate good fit 
 
 
 
5.4.3  Model Identification 
 
 Model identification entails establishment of measurement scales for the latent 
variables (Kline, 2004; MacCallum, 1995).  An arbitrary regression weight was assigned 
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to each latent variable and error term in the model.  This was achieved by setting one of 
the indicators for each of the latent variables, as well as each of the error term paths to a 
constant of 1.0 (Garson, 2008).  These weights appear on the full path diagram shown in 
Appendix I.   
5.4.4  Model Estimation, Evaluation of Model Fit, Model Modification 
Using Amos, maximum likelihood estimation (MLE) was employed to test the 
model presented in Figure 4.  MLE estimates path (regression) coefficients using an 
iterative procedure to approximate parameters in order to fit the data to the model.  
During this step, the researcher obtains baseline statistical estimates, then evaluates the 
model’s fit using model fit indices.  Fitting the model involves testing the predictive 
power of each exogenous variable, using the sample covariance matrix (Chau & Hu, 
2002). 
Amos generates a set of individual path modification indices for each relationship 
in the specified model.  The modification indices indicate the overall improvement in 
model fit that is possible if adjustments are made to the model specification (Hair et al., 
1998).  These adjustments can include the deletion of non-significant paths (straight 
arrows) or the addition of new paths.  Adjustments might also include correlation or 
linking of exogenous variables, and/or their error terms.  Modification indices are to be 
used as a guideline for model improvements and only those revisions which are 
theoretically justifiable should be made (Hair et al., 1998).  The researcher then 
respecifies the model as suggested to improve model fit.  The χ2 statistic is frequently 
used to evaluate model fit, but in this study, the Comparative Fit Index (CFI) was used, as 
it is less sensitive to sample size (Garson, 2008).  A cutoff CFI value of .90 is 
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recommended by Kline (2004).  The model was respecified and a CFI value of .91 was 
ultimately obtained.  During model estimation, some unpredicted paths emerged and 
were added to the model shown in Figure 5.  These paths include direct unmediated 
effects from physician involvement (INVOLVE) and physician autonomy 
(AUTONOMY) to attitude about EHR use (ATT). 
5.4.5  Interpretation of Model Statistics 
A number of statistics are generated during a SEM analysis.  These include 
measures used to assess the overall model fit, as well as individual parameter estimates to 
evaluate each path in the model.   
Model Fit Statistics 
Model fit is typically measured by evaluating several model fit indices.  Absolute 
fit (measured by χ2) calculates the model’s goodness-of-fit, essentially, how well the 
model reproduces the sample data.  Incremental/relative fit indices compare the target 
model with a baseline model.  The “baseline” is the original model tested prior to 
modification, while the “target” is the resulting model refined in the modification stage.  
Most authors recommend using 3-4 model fit indices, but strongly advise against using 
all of them (Garson, 2008; Gefen et al., 2000; Hoyle & Panter, 1995; L. Hu & Bentler, 
1995; Kline, 2004).  While there is no consensus regarding which model fit indices to 
report, nor how many, Hoyle and Panter recommend reporting the χ2, the Tucker-Lewis 
Index (TLI) and the Comparative Fit Index (CFI).   
Because the sample size in this study is comparatively small (less than 250) as 
defined by Hoyle (1995), the relative χ2, or χ2 ratio (χ2 / df), is reported here to measure 
the absolute fit.  A relative χ2 value of 2.01 was obtained and found to be acceptable, as it 
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is less than the recommended cutoff value of 3.0 (Kline, 2004).  Both the Tucker-Lewis 
Index (TLI) (.91) and Comparative Fit Index (CFI) (.91) values are within acceptable 
limits of model fit as well (Garson, 2008; Gefen et al., 2000; Kline, 2004).  Results are 
summarized in Table 18.   
 
 
Table 18.  Recommended Goodness-of-Fit Measures 
Category of 
Fit Index 
Recommended Index  Recommended 
Value 
Obtained 
Value 
Absolute fit  χ2 
 
*Relative χ2 (χ2 / df)  
Relative χ2 < 3.0  
 
 
2.01 
Incremental 
fit  
Tucker-Lewis Index (TLI) 
 
*AKA Nonnormed fit index (NNFI) 
.90 or above 
acceptable fit 
 
 
.91 
Incremental 
fit  
Comparative Fit Index (CFI) .90 or above  .91 
 
 
 
As noted by Hu and Bentler (1995), the effects of sample size, model complexity 
and use of dependent latent variables can have an impact on overall model fit.  The 
researcher recognizes these limitations and has selected model fit indices that are less 
affected by sample size.   
Individual Parameter Estimates:  Direct Effects 
 Parameter estimates test the significance and strength of each hypothesized path 
in the model.  Exogenous (independent) variables may directly or indirectly affect 
endogenous (dependent) variables.  Standardized estimates allow the researcher to 
evaluate the relative contribution of each predictor variable to each outcome variable, as 
well as compare across groups (Division of Statistics and Scientific Consulting at the 
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University of Texas at Austin, n.d.; Garson, 2008).  Standardized direct effects are 
reported in Table 19 and are illustrated in Figure 5.     
 
Table 19.  Standardized Direct Effects 
Causal Path Path Coefficient 
SUPPORT                  EASE .43*** 
DPRELATION                 EASE      -.23*** 
INVOLVE                 EASE .20* 
TRAIN               EASE -.09 
EASE                 USEFUL .55*** 
DPRELATION                 USEFUL -.20** 
TRAIN                USEFUL .08 
INVOLVE                 USEFUL .04 
AUTONOMY               USEFUL  .00 
USEFUL                ATT .63*** 
INVOLVE                ATT .38*** 
AUTONOMY               ATT -.16*** 
EASE             ATT -.01 
 
* p < 0.05 
** p < 0.01 
*** p < 0.001 
 
 
 
Management support (SUPPORT) had the greatest direct effect on perceived ease 
of use (EASE), with a highly significant path coefficient of .43.  Doctor-patient 
relationship (DPRELATION) had a strong negative effect (-.23) on perceived ease of use 
(EASE).  This is likely due to the negative phrasing of questions in the doctor-patient 
relationship construct.  As a physician’s perception of the EHR’s ability to inhibit the 
doctor-patient relationship increases, his or her perceived ease of use decreases.  
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Physician involvement (INVOLVE) also had a significant direct effect on perceived ease 
of use (.20).  While adequate training (TRAIN) was hypothesized to directly affect 
perceived ease of use (EASE), its path coefficient was not statistically significant.  
 
 
Support
Involve
Train
Autonomy
DPrelation
Ease
R2 = .30
Useful
R2 = .46
Att
R2 = 0.73
.43***
.20*
-.20**-.23***
.55***
.63***
-.16***
.38***
 * Significant path (p < 0.05)
**Significant path (p < 0.01)
*** Significant path (p < 0.001)
Non-significant path
Unhypothesized path
 
Figure 5.  Standardized Direct Effects 
 
 
 
Perceived ease of use (EASE) had the strongest direct effect on perceived 
usefulness (USEFUL), with a highly significant path coefficient of .55.  Doctor-patient 
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relationship (DPRELATION) had a strong negative effect on perceived usefulness 
(USEFUL), which again, is likely due to the negative phrasing of the questions in the 
doctor-patient relationship construct.  A negative perception of the EHR’s impact on the 
doctor-patient relationship would have an impact on the physician’s perceived usefulness 
of the system.  Adequate training (TRAIN), physician involvement (INVOLVE) and 
physician autonomy (AUTONOMY) were hypothesized to affect perceived usefulness 
(USEFUL), however, their path coefficients were not found to be statistically significant. 
Perceived usefulness (USEFUL) had the greatest impact on attitude about EHR 
usage (.63).  This relationship was highly significant at the 0.001 level.  Perceived ease of 
use (EASE) did not have a significant direct effect on attitude about EHR use (ATT), as 
hypothesized in the original technology acceptance model.  However, interesting findings 
were the unhypothesized direct effects of physician involvement (INVOLVE) and 
physician autonomy (AUTONOMY) on attitude about EHR use (ATT).  While the 
hypothesized path from physician involvement (INVOLVE) to perceived usefulness 
(USEFUL) was not found to be significant, its direct effect (.38) on attitude about EHR 
use (ATT) was highly significant at the 0.001 level.  The hypothesized direct effect of 
physician autonomy (AUTONOMY) on perceived usefulness (USEFUL) was also not 
significant,  but its negative direct relationship with attitude about EHR use (ATT) was 
highly significant at the 0.001 level as well. 
Figure 5 also reflects the R2 values (explained variance) for each of the 
endogenous variables.  Together, management support (SUPPORT), physician 
involvement (INVOLVE) and doctor-patient relationship (DPRELATION) accounted for 
30% of the variance in perceived ease of use (EASE).  Perceived ease of use (EASE) and 
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doctor-patient relationship (DPRELATION) explain 46% of the variance of perceived 
usefulness (USEFUL).  The model reflects that 73% of the variance of attitude about 
EHR usage (ATT) is captured by the exogenous variables in the model.  R2 values are 
summarized in Table 20.   
 
 
Table 20.  Variance Explained in Dependent Variables 
Variable R2 
Perceived Ease of Use (EASE) .30 
Perceived Usefulness (USEFUL) .46 
Attitude About EHR Use (ATT) .73 
 
 
 
Unstandardized path coefficients are used to compare results across samples.  
Because all of the variables in this model were measured with Likert-based scales, the 
unstandardized coefficients are very similar to the standardized scores.  Unstandardized 
coefficients are provided in Table 21 to allow results from this study to be compared with 
those obtained in other studies. 
Indirect (Mediated) Effects:  Standardized Estimates 
 It is also important to gain an understanding of the indirect, or mediated, effects 
that each exogenous variable may have on the endogenous variables.  Standardized 
indirect effects are displayed in Table 22.  None of the exogenous variables had indirect 
effects on perceived ease of use (EASE).  Management support (SUPPORT), doctor-
patient relationship (DPRELATION), physician involvement (INVOLVE) and adequate 
training (TRAIN) all had indirect effects on perceived usefulness (USEFUL), which were 
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mediated by perceived ease of use (EASE).  Perceived ease of use (EASE), doctor-patient 
relationship (DPRELATION), management support (SUPPORT), physician involvement 
(INVOLVE) and adequate training (TRAIN) had indirect effects on attitude about EHR 
usage (ATT), all of which were mediated by perceived usefulness (USEFUL).  Indirect 
effects are in addition to any direct effects the exogenous variables may have on 
endogenous variables.   
 
 
Table 21.  Unstandardized Direct Effects 
Causal Path Path Coefficient 
SUPPORT                  EASE 1.58*** 
DPRELATION                 EASE      -.19*** 
INVOLVE                 EASE .19* 
TRAIN               EASE -.08 
EASE                 USEFUL .55*** 
DPRELATION                 USEFUL -.17** 
TRAIN                USEFUL .08 
INVOLVE                 USEFUL .04 
AUTONOMY               USEFUL  .00 
USEFUL                ATT .54*** 
INVOLVE                ATT .31*** 
AUTONOMY               ATT -.15*** 
EASE             ATT -.01 
 
* p < 0.05 
** p < 0.01 
*** p < 0.001 
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Table 22.  Standardized Indirect Effects 
Indirect Causal Path Path Coefficient 
SUPPORT                  USEFUL .24 
DPRELATION                 USEFUL     -.13 
INVOLVE                 USEFUL .11 
TRAIN               USEFUL -.05 
EASE                 ATT .35 
DPRELATION                 ATT -.21 
SUPPORT                 ATT .14 
INVOLVE                 ATT .10 
TRAIN               ATT  .02 
 
 
 
Unstandardized coefficients are provided in Table 23 to allow results from this 
study to be compared with those obtained in future research. 
 
 
Table 23.  Unstandardized Indirect Effects 
Indirect Causal Path Path Coefficient 
SUPPORT                  USEFUL .86 
DPRELATION                 USEFUL     -.11 
INVOLVE                 USEFUL .11 
TRAIN               USEFUL -.05 
EASE                 ATT .30 
DPRELATION                 ATT -.15 
SUPPORT                 ATT .45 
INVOLVE                 ATT .08 
TRAIN               ATT  .02 
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Total Effects:  Unstandardized and Standardized 
 To gain an understanding of a variable’s overall impact on an endogenous 
variable, it is necessary to examine its combined direct and indirect, or total, effects.  
Standardized total effects are provided in Table 24. 
 
 
Table 24.  Standardized Total Effects 
Causal Path Path Coefficient 
SUPPORT                  EASE .43 
DPRELATION                 EASE      -.23 
INVOLVE                 EASE .20 
TRAIN               EASE -.09 
EASE                 USEFUL .55 
DPRELATION                 USEFUL -.33 
SUPPORT                 USEFUL  .24 
INVOLVE                 USEFUL .15 
TRAIN                USEFUL .03 
USEFUL                ATT .63 
INVOLVE                ATT .47 
EASE              ATT .34 
DPRELATION                 ATT -.21 
AUTONOMY               ATT -.16 
SUPPORT             ATT  .14 
TRAIN                ATT .02 
 
 
 
The variable with the strongest combined total effects on perceived ease of use 
(EASE) is management support (SUPPORT).  Comparatively, management support 
(SUPPORT) is nearly twice as important as doctor-patient relationship (DPRELATION), 
and is more than twice as important as physician involvement (INVOLVE) in predicting 
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perceived ease of use (EASE).  Adequate training (TRAIN) had minimal influence on 
perceived ease of use (EASE) and was not found to be statistically significant. 
Perceived ease of use (EASE) had the strongest total impact on perceived 
usefulness (USEFUL) with a standardized coefficient of .55.  Doctor-patient relationship 
(DPRELATION) had a significant negative influence on perceived usefulness (-.33).  
Management support (SUPPORT) and physician involvement (INVOLVE) both had 
significant total effects on perceived ease of use (EASE), while adequate training 
(TRAIN) had minimal overall impact. 
All exogenous variables in the model had a significant impact on attitude about 
EHR use (ATT).  Perceived usefulness (USEFUL) had the strongest impact (.63), with 
physician involvement (.47), perceived ease of use (.34) and doctor-patient relationship (-
.21) making noteworthy contributions.  Physician autonomy, management support and 
adequate training all had weak, but significant importance.  
For comparative purposes, unstandardized total effects are provided in Table 25. 
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Table 25.  Unstandardized Total Effects 
Causal Path Path Coefficient 
SUPPORT                  EASE 1.58 
DPRELATION                 EASE      -.19 
INVOLVE                 EASE .19 
TRAIN               EASE -..08 
SUPPORT                 USEFUL  .86 
EASE                 USEFUL .55 
DPRELATION                 USEFUL -.28 
INVOLVE                 USEFUL .15 
TRAIN                USEFUL .03 
USEFUL                ATT .54 
SUPPORT             ATT  .45 
INVOLVE                ATT .39 
EASE              ATT .29 
DPRELATION                 ATT -.15 
AUTONOMY               ATT -.15 
TRAIN                ATT .02 
 
 
 
5.5  Qualitative Comments 
 Many respondents provided narrative feedback in the open-ended comments 
section of the survey.  As expected, the physicians have mixed feelings about using EHR 
technology.  Overall, most seemed to believe the EHR would improve communication 
between providers as well as improve their ability to care for patients.  Qualitative 
analysis of responses revealed several underlying themes.  These include: 
• Prior EHR experience (elsewhere) 
• Prior UMC system experience 
• Physician involvement  
• Management support 
• Adequate training 
• Perceived ease of use 
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• Perceived usefulness 
• Attitude about EHR usage 
 
Many respondents have used EHRs in other healthcare institutions, particularly 
the Veterans Health Administration (VA) System.  All physicians completing a residency 
at UMHC rotate through the G. V. Sonny Montgomery VA Medical Center in Jackson.  
Residents are trained on the VA’s Computerized Patient Record System (CPRS) on the 
first day of rotation and approximately 50% of the residency experience is spent 
practicing at the VA.  Comments regarding prior experience with CPRS were generally 
positive, with many stating the system is “user-friendly”.  Overall, CPRS users were 
rather enthusiastic about EHR adoption.  A few physicians, however, stated they have no 
experience upon which to base their expectations.   
Respondents commented on their experiences with other UMC systems, such as 
the EHR portal.  Many have found the portal to be helpful and easy to use, but feel the 
response time should be improved.  Comments about other existing systems, such as 
those used in radiology, the emergency department and the obstetrics/gynecology clinic 
were mixed.  In general, participants believe that online documentation takes longer, due 
to the inability to customize screens and templates.  Many physicians expressed concerns 
regarding their weak typing skills and several recommended incorporation of alternative 
data entry options, such as speech recognition tools.  Physicians also mentioned 
apprehension about the EHR implementation process itself, based upon past 
implementation experiences at UMHC.  Respondents believe that adequate training, 
sufficient ongoing technical support, prompt resolution of problems, and the ability to 
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provide ongoing feedback to management would facilitate a successful EHR 
implementation experience. 
Perceptions of management’s role in the project were focused upon facilitation of 
a successful EHR implementation.  Respondents anticipate decreased productivity and 
loss of revenue while learning to use the new system.  Many were concerned that 
management might expect them to immediately become skilled at using the EHR and 
push them to see too many patients in a short timeframe.  Another commonly cited 
concern was related to the quality and availability of adequate workstations located 
throughout the health system.  Many stated that there are not enough computers available 
for using the current system and are concerned they may have to wait in line to access the 
system.   In general, respondents believe that EHR technology is essential, but are 
apprehensive about how the implementation process might be carried out.  Respondents 
felt that physician leadership would be key to successful adoption.  Several indicated a 
lack of awareness of the EHR project altogether.  
A range of comments was received in relation to physicians’ training needs, with 
most expressing a desire to be trained by peers.   Many suggested the need for a variety 
of training formats to support different learning styles and to have minimal interference 
with their work schedules.  Physicians wish to be trained by physicians because they feel 
they have a clear understanding clinical workflow processes.  Subjects also desired 
immediate, “round the clock” access to technical support staff. 
The need to customize the user interface emerged as a common theme regarding 
perceived ease of use.  Many physicians were concerned that computer-based 
documentation practices would negatively impact their workflow and productivity.  
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Respondents with weak typing skills suggested implementation of a system with flexible 
documentation features, such as free text narrative, structured templates, digital dictation 
interfacing, and speech recognition tools.  Participants also expressed a need to customize 
the user interface, such as the ability to change textual font sizes.   
When reporting their perceptions of EHR usefulness, physicians indicated the 
need to create custom documentation templates to meet the unique needs of each 
department.  One respondent stated “the system must be able to adapt to the changing 
needs of the hospital.”   The concern that documentation with an EHR would be more 
time-consuming when compared to use of paper-based records emerged as a common 
theme.   
Overall attitudes toward EHR usage indicate that physicians consider the EHR to 
be crucial for patient care.  One physician estimated that the EHR would improve record 
availability for scheduled clinic appointments by 50%.  While some physicians feel tied 
to paper charting and do not appreciate the potential or see the need, others feel that 
everyone needs to be willing to try the system.   
5.6  Summary 
Using structural equation modeling, research constructs were validated and the 
proposed model was successfully fitted to the data.  Findings support that the technology 
acceptance model (TAM) can be a useful tool in evaluating pre-implementation EHR 
attitudes of physicians.    
Due to the lack of significant correlations between the individual physician 
characteristics and the other model variables, the relationships examined in research 
questions 1 and 2 were found to be not significant.  The contextual factor constructs did 
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not mediate the hypothesized relationships between the individual physician 
characteristics and the TAM variables (perceived ease of use and perceived usefulness).   
The model demonstrated that with the exception of adequate training, the 
contextual factor constructs:  management support, physician involvement, physician 
autonomy and doctor-patient relationship, were significant predictors of attitude about 
EHR use.  Therefore, research question 3 was supported, as the hypothesized 
relationships between contextual factors and attitude about EHR use were significant.  A 
discussion of the findings follows in Chapter 6. 
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CHAPTER 6: DISCUSSION 
 
6.1  The Need for Health Information Systems Research 
 The purpose of this study was to determine the factors that influence physician 
attitudes toward adoption of an electronic health record (EHR).  Due to the initiation of 
the U. S. president’s recent health information technology agenda, the number of EHR 
implementation projects is on the rise.  However, success rates for clinical information 
system implementations are still only estimated at a mere 28% (Lorenzi, Novak, Weiss, 
Gadd, & Unertl, 2008).  While some projects fail from the very beginning, others do not 
succeed due to a lack of sustained use or an inability to meet user expectations.  EHRs 
incorporate data from multiple disparate information systems and are utilized by diverse 
user groups for a wide variety of tasks.  The complexity of the system, as well as the 
healthcare environment, cannot be underestimated.  Unsuccessful implementations have 
been attributed to problems with communication, complexity, people, organization, 
technology, planning and leadership.  It is important to gain an understanding of the 
users, as well as the social and behavioral issues, prior to undertaking such an endeavor 
(Lorenzi et al., 2008).   
 Few studies exist for examining adoption attitudes of EHRs and health 
information systems prior to implementation.  Chiasson and Davidson (2004) define the 
field of health information systems research as “a multidisciplinary body of knowledge 
related to the design, development, implementation and use of information-intensive 
technologies in healthcare settings” (p. 156).  They examined publications related to 
information systems research in health-related settings and concluded that the body of 
literature in this area is growing, but is still quite small.  A national push for EHR 
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adoption is evident; however, the focus should now be on successful implementation 
(Berner, 2008).  Chiasson and Davidson identify the need for increased research in this 
area, but recognize that information systems theory is unfamiliar to many clinicians and 
the healthcare context is unfamiliar to many information systems researchers.  In order to 
facilitate successful adoption of health information systems, social and behavioral factors 
must be addressed.  Integrated research and diffusion models are needed in order to 
create multi-level intervention strategies for development of effective EHR 
implementation plans (Kukafka, Johnson, Linfante, & Allegrante, 2003).   
6.2  Development of an Integrated Research Model 
 Kukafka et al. (2003) believe that information systems failure is due to an 
inability to consider people and behavioral problems.  Lorenzi et al. (1997) classified key 
factors associated with successful implementations and user acceptance.  These 
classifications include factors at the organizational level, the group level (professional 
values and culture), and the individual level (attitudes, user involvement, participation).  
In an analysis of common user acceptance models, Kukafka et al. concluded that when 
used independently, these models address factors at only one level.  Use of an integrated 
theoretical model is required in order to recognize the interdependencies between factors 
at all three levels.  The model developed in this study is based upon two theories and 
addresses usage determinants at all three levels in Lorenzi’s classification. 
There are two main theories that support this research model.  These are the 
diffusion of innovations (DOI) theory and the technology acceptance model (TAM).  
Legris et al. (2003) recommended the TAM be integrated into a broader model to include 
variables related to human and social change processes, in addition to the factors related 
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to technology.  DOI focuses on the organizational and group level issues that may affect 
user adoption, while the TAM emphasizes factors that may predict system use at the 
individual level.   
These two models include several similarities and have been integrated in prior 
research studies.  Shared elements include characteristics of the individual, the innovation 
(or the technology) and the social context (P. J. Hu et al., 1999; Venkatesh, Morris, 
Davis, & Davis, 2003).  Researchers have recognized commonalities in these two 
theories and have developed combined models to study user acceptance of technological 
innovations.   
Moore and Benbasat (1991) developed an instrument to measure user perceptions 
toward adoption of a computerized personal workstation.  This research instrument 
incorporated constructs from the TAM, as well as DOI’s five characteristics of 
innovations.  A similar instrument was developed by Agarwal and Prasad (1997) for 
studying user acceptance of World Wide Web technology.  In a later study, they 
examined the impact of individual user characteristics (elements shared by both models) 
on adoption of a new information system (Agarwal & Prasad, 1999).  Carter and 
Belanger (2005) developed a model to study citizen trust as an antecedent of e-commerce 
adoption.  Their model incorporated constructs from DOI and TAM, as well as from  
e-commerce research.  Chau and Hu (2001) integrated Roger’s innovation characteristic, 
“compatibility”, as an antecedent for studying physician adoption of telemedicine 
technology.   
In a comparison of well-known information technology acceptance models, 
Venkatesh, Morris, Davis, & Davis (2003) identify common limitations of most prior 
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research studies.  The majority of these studies has been conducted with simple, rather 
than complex information technologies.  The subjects in most previous research have 
been students, rather than employees in organizations.  In the majority of the cases, the 
research was conducted after users had been exposed to the system and had already 
chosen to adopt or reject the technology.  Most prior studies have also tested the models 
in contexts where use is discretionary, rather than mandated.  This last issue could be 
problematic in the healthcare environment, as users may be required to use clinical 
information systems in many settings.   
The current study is innovative in that it addresses factors related to a complex 
information system and data were collected from actual users in a work-related context 
prior to implementation.  These results might also be relevant in contexts where system 
use is mandated.  While EHR usage in this research environment will be voluntary 
initially, a reasonable amount of participation from the physicians is expected.  
Discontinuation of paper-based records is not an immediate goal; however, it is 
ultimately a long-range strategic goal.  Based upon narrative comments provided by some 
respondents in this study, it appears the perception of many is that EHR use will be 
mandated.  Remarks such as, “They will force us to do something we do not want” and 
“Get ready, it’s coming”, do not imply perceptions of voluntary use.  This study 
incorporates a multi-level approach for providing broad insight into factors affecting 
EHR adoption attitudes. 
6.3  Effects of Individual Physician Characteristics on Attitudes 
 The TAM hypothesizes that external factors such as individual characteristics 
may influence a user’s perceptions of an information system’s ease of use and usefulness.  
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In turn, a user’s perceived ease of use and perceived usefulness determine the user’s 
attitude toward using the system.  Individual physician characteristics were studied to 
determine if certain user groups might be more accepting or resistant to adoption than 
others.  The first two research questions in this study related individual physician 
characteristics to the sociotechnical variables in the model.   
 
RQ1:  Is the relationship between individual physician characteristics and EHR 
perceived ease of use mediated by contextual factor constructs? 
 
RQ2:  Is the relationship between individual physician characteristics and EHR 
perceived usefulness mediated by contextual factor constructs? 
 
 The literature shows conflicting evidence that individual physician characteristics 
may play a role in predicting attitudes toward use of a new technology.  This study 
sought to determine if social factors mediate between individual characteristics and the 
TAM variables.  Surprisingly, none of the physician characteristics in this study 
correlated with any of the other model variables.  These findings could be reflective of a 
homogenous sample and are consistent with findings observed in several prior studies 
(Aaronson et al., 2001; Brown & Coney, 1994; Dansky et al., 1999; Gadd & Penrod, 
2000, 2001; Gardner & Lundsgaarde, 1994; Gaster et al., 2003; Laerum et al., 2001). 
Respondents in most of these prior studies tended to be younger in age and scored 
high in computer literacy.  The majority of respondents (67%) in the current study was 
under the age of 40, which could signify a broad exposure to computers prior to their 
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medical practice experiences.  Detmer and Friedman (1994) did observe differences in 
computer attitudes based upon specialty, age and computer experience; however, they 
also noted a lack of formal computer training in their respondents.  They believe this 
result was the effect of education rather than the demographic variables on attitudes.  
Most respondents in the current study use computers regularly and 91% use the current 
UMC System frequently.  The majority (62%) self-rated their computer skills as 
generally knowledgeable or advanced.  Only 5% reported no formal training on 
computers, but this could be reflective of the age of the majority of the respondents.  It is 
likely that younger respondents obtained formal computer training prior to attending 
medical school, such as in an undergraduate program or in elementary or high school.   
O’Connell et al. (2004) studied EHR satisfaction in pediatric and medicine 
residents.  Age, years in practice and prior computer experience were not correlated with 
EHR satisfaction; however, differences in specialty and prior EHR experience were 
significant.  They concluded this variance was due to the medical residents’ extensive 
experience with the Veterans Affairs (VA) Hospital’s Computerized Patient Record 
System (CPRS), with which the pediatric residents had no experience.  Virtually all of the 
users in the current study have prior experience with CPRS, which could contribute to the 
lack of correlation between individual characteristics and EHR attitudes.  All physicians 
completing a residency at UMHC rotate through the G. V. Sonny Montgomery VA 
Medical Center.  Residents are trained on the VA’s Computerized Patient Record System 
(CPRS) on the first day of rotation and approximately 50% of the residency experience is 
spent practicing at the VA.  The fact that only 35% of survey respondents reported use of 
an EHR product elsewhere is an inconsistent finding.  Narrative comments provided by 
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respondents substantiate their exposure to CPRS.  The low percentage reported could be 
related to the timing of survey distribution, as all physicians begin their residencies on 
July 1 of each year.  It is possible that many respondents had not yet rotated through the 
VA system at the time the survey was completed.   
While it does appear the respondents may be homogenous in their beliefs about 
EHR attitudes, the lack of correlation of clinical specialty with the other model variables 
may be due to an under-representation of some specialties in the study.  Responses were 
received from all 31 specialties; however, fewer than five participants were noted for half 
(16) of the specialty categories.  Most of these were smaller programs with fewer 
physicians overall; however, members of some specialties appeared to be more motivated 
to participate in the study than others.  This could be due to a variation in the amount of 
encouragement provided by some residency program directors and coordinators to 
participate.  Future studies might focus on eliciting better participation from some of the 
lesser represented specialties.   
6.4  Effects of Organizational and Behavioral Contextual Factors on Attitudes 
In order to address factors at the organizational, group and individual levels, this 
study incorporated contextual factors into the model.  The third research question related 
organizational and behavioral (social) constructs to the TAM (technical) constructs in the 
model.   
RQ3:  Is the relationship between contextual factor constructs and attitude about EHR 
use mediated by the constructs of perceived ease of use and perceived usefulness?   
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 Because the EHR was not currently in use when the data were collected, 
respondents reported their perceptions of management support, physician involvement in 
the system implementation process, adequate training, impact of the EHR on physician 
autonomy, and the doctor-patient relationship.   
6.4.1  Organizational Leadership and Management Support 
 
 Perceptions of organizational leadership relate to management’s ability to provide 
adequate time and resources for EHR implementation (Anderson, 1997; Lorenzi & Riley, 
2000; Lorenzi et al., 1997).  On a five-point Likert scale (1 = strongly disagree, 5 = 
strongly agree), the mean score for the management support scale in this study was 3.65, 
which suggests a neutral to slightly positive perception.  Responses for the individual 
survey items ranged from 3.15 to 4.33.  Residents, especially those who recently joined 
the medical staff, are often unfamiliar with the health system’s management structure.  
More than half of respondents (56%) were residents, which could account for the more 
neutral response on this set of survey questions.   
 Path analysis revealed a strong positive relationship between management support 
and perceived ease of use, which is consistent with Aldosari’s findings (2003).  Overall, 
this variable had the greatest direct effect on perceived ease of use.  Other studies have 
also observed a positive relationship between management support and perceived 
usefulness (Aldosari, 2003; Dansky et al., 1999), but that was not the case in this study.  
A relationship between management support and perceived usefulness was not 
hypothesized in this model, due to the lack of support in the previous literature for such 
an association.    
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 Respondents’ written comments suggest an expectation of management to ensure 
availability of adequate workstations, provide training and support, and resolve technical 
problems in a timely manner.  They also expect management to incorporate their 
feedback regarding system use.  These comments help explain the strong covariances 
observed between management support and physician involvement, as well as 
management support and training.   
6.4.2  Physician Involvement and Participation 
 
 User involvement in the system selection and implementation process can foster 
development of user ownership (Lorenzi & Riley, 2000; Lorenzi et al., 1997).  The mean 
score for the physician involvement scale in this study was 3.83 (on a five-point Likert 
scale where 1 = strongly disagree, 5 = strongly agree), which reflects a positive 
perception.  Responses for the individual survey items ranged from 3.61 to 4.07.  Based 
upon qualitative comments provided, it appears that these physicians do not necessarily 
feel the need to be personally involved in the process; however, they view physician 
leadership in general to be extremely important.   
Numerous written responses cited the importance of physician leadership in the 
EHR selection and implementation process.  In the health system where the study was 
conducted, the Department of Information Systems reports directly to the Vice 
Chancellor for Clinical Affairs, who is an admired and respected physician.  This 
physician also chairs the Clinical Information Systems Steering Committee, which is 
responsible for oversight of all information systems used in the healthcare system.  This 
is a highly visible committee and more than half of its members are physicians.  The 
positive response on this factor indicates the visibility of leadership in this health care 
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system.  This assumption is supported by the strong covariance that was revealed 
between the physician involvement and management support scales.   
Structural equation modeling (SEM) analysis revealed a positive correlation 
between physician involvement and perceived ease of use.  Comments also indicated that 
physicians should be responsible for product selection, due to their innate understanding 
of clinical workflow.  It is important to them that the system be compatible with 
clinicians’ practice patterns.  A number of concerns were noted regarding computerized 
documentation and there was an overall apprehensiveness related to use of inflexible data 
entry templates and online forms.   
What was surprising was the hypothesized relationship between physician 
involvement and perceived usefulness was not significant.  Perhaps the physicians in this 
study already recognize the benefits that EHRs provide and their expectation of physician 
leadership is to select a system that is user-friendly.  Another unexpected finding was the 
discovery of a strong positive relationship between physician involvement and attitude 
about EHR use.  This unmediated direct effect indicates that physicians’ attitudes are 
strongly affected by their perceptions of involvement, regardless of the usability or utility 
of the system selected.  This appears to indicate a strong sense of trust in the capabilities 
of the current physician leadership to select a system that meets the needs of the medical 
staff.    
Participants also indicated that they would like physicians to conduct the training 
sessions, due to their understanding of clinic workflow.  This perception is supported by 
the covariance noted between the physician involvement and adequate training scales.   
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6.4.3  Perceptions of Training 
 
 Prior EHR studies have measured physician perceptions of training post-
implementation.  In a user satisfaction study, Aaronson et al. (2001) found that family 
practice residents’ perceptions of training adequacy were correlated with perceived 
usefulness.  Gadd and Penrod (2001) surveyed physicians six months after EHR 
implementation and found that 23% did not believe they received adequate training.  This 
perception was correlated with an overall decrease in EHR satisfaction.  Lee et al. (1996)  
found that physicians who attended training sessions were actually more dissatisfied with 
a physician order entry system than those who did not attend training.   
On a five-point Likert scale (1 = strongly disagree, 5 = strongly agree), the mean 
score for the adequate training scale in this study was 3.58, which reflects a neutral to 
positive perception.  Responses for the individual survey items ranged from 3.42 to 4.83.  
SEM analysis revealed no significant correlation between adequate training and 
perceived ease of use, nor adequate training and perceived usefulness.  This finding was 
surprising, considering the results found in the studies noted above, as well as a 
correlation observed between adequate training and management support.  While training 
seems to be very important to physicians, it does not appear to have an overall impact on 
their attitudes.  This finding is consistent with a survey conducted by Teach & Shortliffe 
(1981) about physicians’ general attitudes toward computers.  This insignificance could 
be due to the respondents’ prior use of the VA’s EHR and experience with the current 
UMC system.  Most comments about training were focused on the format of delivery, 
rather than its adequacy.  The positive correlation between adequate training and 
management support could indicate that physicians expect to receive sufficient training.  
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Future studies may wish to assess perceptions of the adequacy of training post-
implementation.    
6.4.4  Physician Autonomy 
 
The mean score for the autonomy scale in this study was 3.14 on a five-point 
Likert scale (1 = strongly disagree, 5 = strongly agree); responses for individual survey 
items ranged from 2.84 to 3.73.  All items in this scale were negatively phrased, which 
explains the lower scores.  While physicians seem to think that the EHR will increase 
management’s ability to monitor (mean = 3.72) and control (mean = 3.73) their clinical 
practices, they did not seem to feel the EHR would threaten their privacy (mean = 2.92) 
or limit their autonomy (mean score = 2.84).  Overall, physicians did think that the EHR 
could negatively affect physicians’ attitudes due to increased monitoring (mean = 3.24) 
and the potential for legal, security or ethical concerns (mean =  3.08).  However, the 
majority of respondents disagreed with the potential for the EHR to result in legal or 
ethical problems for the physician (mean = 2.84).   
Virtually no qualitative comments were provided for this survey item, which 
suggests this element might be of little concern to physicians in this particular healthcare 
system.  The hypothesized path from physician autonomy to perceived usefulness was 
not significant in SEM analysis; however, there was a strong negative direct relationship 
with attitude about EHR use.  This relationship was not hypothesized, but suggests that 
perceptions of autonomy do have a strong impact on attitudes.  These results are 
somewhat conflicting with those observed by Aldosari (2003).  While he too, noted a 
strong negative relationship between physician autonomy and attitude, he also found 
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significant relationships between autonomy and perceived ease of use, as well as 
perceived usefulness.   
The relationship between autonomy and attitude is consistent with results found in 
other previous studies (Detmer & Friedman, 1994; Gadd & Penrod, 2000, 2001; Gardner 
& Lundsgaarde, 1994).  In fact, Gadd and Penrod found that perceptions of the system’s 
impact on physician autonomy was one of the top concerns physicians had about using 
the EHR.  This concern was evident prior to EHR implementation and increased in a 
post-implementation satisfaction study.  Perceptions of autonomy covaried with 
perceptions of the doctor-patient relationship, which was also observed by Gadd and 
Penrod.  Future studies might wish to follow up with physicians post-implementation to 
measure the EHR’s true impact on perceptions of autonomy.   
6.4.5  Doctor-Patient Relationship 
 
On a five-point Likert scale (1 = strongly disagree, 5 = strongly agree), the mean 
score for the doctor-patient relationship scale in this study was 2.13.  Responses for 
individual survey items ranged from 2.02 to 2.28, indicating a positive perception toward 
the EHR’s impact on the doctor-patient relationship.  All questions in this scale were 
negatively phrased, so these results actually indicate that physicians do not anticipate 
their relationships with patients to be impaired by the presence of the EHR in the exam 
room.  There were no narrative comments to suggest physicians felt otherwise.  This 
finding contradicts findings from prior studies (Aaronson et al., 2001; Dansky et al., 
1999; Detmer & Friedman, 1994; Wager et al., 2005), especially those conducted by 
Gadd and Penrod (2000, 2001).  They noted issues related to patient-physician rapport to 
be a top concern both prior to and after implementation.   
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Path analysis confirmed highly significant negative relationships between doctor-
patient relationship and perceived ease of use, as well as doctor-patient relationship and 
perceived usefulness.  As a physician’s anxiety about the doctor-patient relationship 
increases, his or her perceptions of ease of use and usefulness will decrease.  As noted 
above, doctor-patient relationship covaried with autonomy, which is consistent with 
findings by Gadd and Penrod (2000, 2001).  While the doctor-patient relationship does 
ultimately appear to affect EHR attitudes, it seems that physicians in this healthcare 
system do not view this as a barrier to adoption.  A follow up study post-implementation 
could provide additional insight into these initial perceptions.   
6.4.6  Concerns Related to Workflow and Efficiency 
 
 Anxiety related to the post-implementation learning curve and the amount of time 
required for computerized documentation arose as a main worry for physicians in this 
study.  Concerns of this nature are highly cited in the literature, but were not included in 
this research model.  Due to the resounding apprehension observed in the qualitative 
comments related to workflow interference and decreased efficiency, this factor merited 
further discussion.  One respondent commented,  
 
“If it is simple, is supported by ancillary staff so that physician time is not diverted from 
patient care and it is user friendly, it will be well accepted.  If the time to undertake it 
exceeds the amount of time now required for paper charting, it will not be well received.”   
 
This perspective appears to be shared by many of the study participants and seems to be a 
large concern for physicians in this research population.  It is possible that respondents 
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are not yet focused on the long-term benefits that EHRs may provide.  A recent survey of 
ambulatory care physicians in the United States revealed that physicians who currently 
use EHRs in their offices are generally satisfied with them and believe they do improve 
the quality of care (DesRoches et al., 2008).  This same study, however, identifies that 
ease of use was a concern for 20% of survey respondents, which suggests room for 
improvement in system design and functionality. 
Respondents raised concerns related to availability and adequacy of user 
workstations and technical support, indicating that problems in these areas could delay 
the patient encounter and interfere with delivery of care.  Respondents suggested a 
variety of training delivery formats, all of which were focused on minimizing 
interruptions in their work schedules.  Participants also suggested grouping users for 
training, based upon clinical specialty or computer skill level, as well as development of 
self-paced, online tutorials.  All of these recommendations suggest a desire to minimize a 
negative impact on workflow.   
 Numerous comments concerned the use of computerized documentation and data 
entry tools, which is consistent with prior studies (Aaronson et al., 2001; Gadd & Penrod, 
2000, 2001; Loomis et al., 2002; Murff et al., 2003; O'Connell et al., 2004).  In this study, 
weak typists expressed anxiety related to the time-consuming nature of narrative data 
entry.  One physician claimed prior experience with structured templates to be “clunky”.  
Many expressed concerns regarding the ability to customize structured templates and one 
worried about losing the ability to “draw” anatomical images in the record.  Gadd and 
Penrod observed an increase in these concerns post-implementation.  Specific 
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recommendations for future studies are addressed in chapter 7; however, this area is rich 
with possibilities for ongoing research.   
In order to achieve competitiveness in the healthcare information systems market, 
developers of EHRs will be challenged with making documentation faster and easier than 
manual data entry.  They should consider the user needs noted above and design products 
with sufficient flexibility.  Providing users with a variety of data entry options and 
allowing them to design custom templates might minimize the anticipated impact on 
clinical workflow and efficiency.   
6.5  Effects of Technical Antecedents on Attitudes 
The technical variables used in this model are part of the technology acceptance 
model (TAM) and include perceived ease of use, perceived usefulness, and attitude about 
EHR use.   
6.5.1  Perceived Ease of Use 
 
 A user’s perception of a system’s level of user-friendliness can impact their 
attitude toward using it (Davis, 1989).  The mean score observed on the 5-point Likert 
scale was 3.65; responses for individual indicators ranged from 3.39 to 4.05 (1 = strongly 
disagree, 5 = strongly agree).  These responses reflect a neutral to positive perception that 
the EHR system will be easy to use.  Together, management support, physician 
involvement and doctor-patient relationship explained 30% of the variance in perceived 
ease of use.   
SEM analysis revealed a significant positive effect of perceived ease of use on 
perceived usefulness and it was the strongest predictor of usefulness.  An interesting 
finding was the insignificance of the direct relationship between ease of use and attitude, 
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which is contradictory to the TAM theory.  While this path is part of the original 
theoretical model, some prior TAM studies have also found this relationship to be weak 
or insignificant (Aldosari, 2003; Chau & Hu, 2001, 2002; P. J. Hu et al., 1999; P. J. Hu, 
Clark, & Ma, 2003).  Chau & Hu (2002) believe this is because physicians are highly 
skilled in operating technical medical equipment and are able to quickly grasp new 
concepts.  The literature suggests that perceived usefulness is much more likely to 
influence a user’s attitude than is perceived ease of use.  Based upon written responses 
focused on efficiency and workflow, this would appear to be true in this study.  The 
mediating effects of perceived ease of use cannot be ignored, however, as it was the 
strongest predictor of perceived usefulness in the model.   
6.5.2  Perceived Usefulness 
 
 As hypothesized by the TAM, perceived usefulness was highly correlated with 
attitude about EHR use and was its strongest predictor.  The average scale score for 
survey items related to perceived usefulness was 3.45; responses ranged from 3.19 to 
3.88 (1 = strongly disagree, 5 = strongly agree).  This indicates a moderately positive 
perception of the EHR’s usefulness in clinical practice and is consistent with previous 
TAM research (Agarwal & Prasad, 1999; Aldosari, 2003; Chau & Hu, 2001, 2002; Davis, 
1989; P. J. Hu et al., 1999; P. J. Hu et al., 2003; Seligman, 2001).  Perceived ease of use 
and doctor-patient relationship explained 46% of the variance in perceived usefulness and 
were the only significant predictors of this variable.   
6.6  Attitudes About EHR Use 
 The goal of this study was to determine physician attitudes toward EHR adoption.  
This scale’s average score was 3.74, with responses ranging from 3.28 to 4.07 (1 = 
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strongly disagree, 5 = strongly agree).  It is encouraging to note that the indicator which 
measured overall attitude toward EHR use scored a 4.02, indicating a favorable outlook 
for EHR implementation in this healthcare system.  While there were a few negative 
comments about EHR implementation, overall, written responses suggested an eagerness 
to move forward with implementation.  This enthusiasm may be due to prior their 
experiences with CPRS and current UMC systems.   
While the TAM has been successfully used to predict attitudes toward technology 
adoption, the model’s explanatory power has varied in prior research.  Some studies have 
reported R2 (explained variance) values as low as 37% (P. J. Hu et al., 1999), while others 
have been closer to 100%.  The variables in this study explained 73% of the variance in 
attitude about EHR use, which suggests it is an appropriate mechanism for assessing pre-
adoption attitudes.  Perceived usefulness, physician involvement and autonomy all had 
significant direct effects on attitude.  The physicians in this study were not exposed to the 
actual product selected for implementation and therefore, were reporting their perceptions 
only.  Future research may wish to assess actual system use post-implementation and 
compare those findings to pre-implementation attitudes.  Specific limitations to the study, 
implications for practice, and recommendations for future research are addressed in 
chapter 7. 
  112 
 
CHAPTER 7: CONCLUSIONS 
 
The objective of this study was to determine the individual characteristics and 
sociotechnical factors that may contribute to physician acceptance of an electronic health 
record (EHR) system.  This chapter summarizes the overall findings, discusses 
limitations, as well as the study’s contribution to the literature.  The chapter concludes 
with recommendations for further study.   
7.1  Limitations of the Study 
This case study is limited to one healthcare system and while results may be 
generalizable to the population from which the sample was drawn, they may not be 
reflective of attitudes found in other physician populations.  Many members of this user 
group have prior experience using EHRs in other healthcare institutions, as well as 
retrieving data from clinical information systems.  These factors may have influenced the 
subjects’ attitudes about EHR system adoption.    
The geographic location in the southeastern U. S. may contribute to a difference 
in EHR perceptions.  Continuity of patient care suffered in the aftermath of Hurricane 
Katrina in 2005, as many healthcare facilities lost their paper-based medical records.  A 
number of state and regional projects has since been launched to promote physician use 
of health information technology in the Gulf Coast states.  These initiatives have created 
a heightened awareness of the need for better health record systems.   
The study is also constrained by the use of an anonymous survey for data 
collection.  While surveys are useful in collecting quantitative data, they do not provide 
opportunities for deeper exploration and inquiry.  In addition, these survey responses 
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reflect the subjects’ self-reported perceptions of EHR technology, rather than actual 
system use.  Finally, the small sample size is a limitation of the subjects’ willingness to 
participate.   
7.2  Limitations of Structural Equation Modeling 
While structural equation modeling (SEM) is a powerful data analysis technique, 
it has limitations.  In an effort to improve goodness-of-fit, the model development 
process makes use of modification indices to link correlated error terms and delete 
insignificant paths or variables.  This technique is sometimes referred to as a “post hoc” 
procedure for hypothesis formulation.  It is very important that the research model be 
based upon solid theory and modification indices should be used with caution (Garson, 
2008).  The research model used in this study was developed a priori and is rooted in two 
well-grounded research theories.  Care was taken during model development to only 
make those modifications which were theoretically sound and no paths or variables were 
deleted from the model.  The two unhypothesized paths that were subsequently added to 
the model had highly significant path coefficients and were able to be explained in the 
context of the study.   
Another limitation of SEM is the use of goodness-of-fit measures to accept or 
reject a proposed model.  These measures can inform the researcher whether a model is 
acceptable, but cannot tell whether it is a superior model.  It is possible that an equivalent 
model may fit the data as well or better (Kline, 2004).  Fit measures are also highly 
sensitive to model complexity and sample size, which can lead a researcher to 
inappropriately reject an acceptable model (sample size too small) or accept an inaccurate 
model (sample size to large) (Hoyle, 1995).   
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 Because SEM analysis requires a complete data set, the process of imputing 
missing data can influence analysis if the extent of omitted items is great.  There were 
very few omitted items in this study and results from multiple data sets were compared to 
ensure accuracy in data analysis. 
 Finally, it should be noted that correlation does not imply causation (Garson, 
2008).  While SEM measures the strength of correlations between variables, it cannot 
determine which variables are independent and which are dependent.  Causal direction 
must be informed by supporting theory and determined by the researcher (MacCallum, 
1995). 
7.3  Summary of Findings 
The survey instrument, scale variables and research model were found to be 
suitable in examining pre-implementation attitudes for EHR acceptance.  The model 
variables accounted for over 73% of the variance in EHR attitude and acceptable model 
fit was achieved. 
RQ1 and RQ2 examined the influence of individual characteristics on adoption 
attitudes and were not found to be significant.  Individual physician characteristics did 
not appear to be antecedents of EHR attitudes in this population.  Although this finding 
was unpredicted, it was not surprising.  While many prior studies have found user 
characteristics to be positively correlated with attitudes, others have found them to be 
insignificant.  These findings suggest that members of the University of Mississippi 
Health Care (UMHC) medical staff are most likely in consensus regarding their attitudes 
toward EHR adoption.  The fact that no particular user group emerged as being 
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predominantly accepting or opposed to EHR adoption may actually be an artifact of the 
homogenous population examined in this case study. 
The integrated EHR Acceptance Model was a useful framework for predicting 
physicians’ attitudes.  Results suggest that the proposed contextual factors are indeed 
antecedents of EHR adoption attitudes in this environment, which provided support for 
RQ3.  The only exception was “adequate training”, which was not a significant predictor 
of the technology acceptance model (TAM) variables.  This finding is consistent with 
studies conducted by Gardner & Lundsgaarde (1994) and Lee et al. (1996).  While 
UMHC physicians provided many comments about their training needs, it appears that 
their perceptions of training are not necessarily correlated with their behavioral intention 
to adopt the technology.  This is perhaps due to previous experience with EHRs and other 
clinical information systems.   
The factors with the strongest total effects on attitude were physician involvement 
and perceived usefulness.  The direct relationship between physician involvement and 
attitude was unexpected.  Narrative comments provided by respondents indicate that 
physicians want physicians to select the EHR application and conduct training sessions, 
based upon their familiarity with clinical workflow.  Participants also felt that physician 
leadership was key to a successful implementation.  Autonomy had a weaker, but 
profound, significant effect on attitude.  This relationship was also not predicted, but its 
contribution was significant.   
Perceived usefulness was the most significant factor affecting physicians’ 
attitudes, which is consistent with prior findings (Agarwal & Prasad, 1999; Aldosari, 
2003; Chau & Hu, 2001, 2002; P. J. Hu et al., 1999; Seligman, 2001).  The direct effect 
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from perceived ease of use to attitude, as hypothesized by the TAM was found to be 
insignificant, which is also reflected in some prior studies (Aldosari, 2003; Chau, 1996; 
Chau & Hu, 2002).  The mediating effects of this variable on attitude, however, were 
essential.   
Many participants expressed concerns about the EHR’s potential impact on 
clinical workflow and efficiency.  A number of factors appeared to contribute to these 
perceptions, including those related to hardware, training, and time required to document.   
7.4  Implications for Professional Practice and Contribution to the Literature 
 At the local level, this study provides useful data for UMHC senior management 
and the EHR implementation team.  Understanding the needs and attitudes of its medical 
staff will help facilitate a smooth EHR implementation.  On a broader level, these results 
provide empirical support for a theory about the impact of sociotechnical factors on 
physician attitudes about EHR adoption.  The findings may be also useful to EHR 
developers in designing products to accommodate multiple clinical specialties and user 
skill levels. 
 This research has tested a model that conceptualizes physician acceptance 
attitudes.  Lack of user acceptance continues to impede diffusion of EHRs, and this 
analysis supports the impact that leadership and other organizational changes have on 
user adoption.  These results suggest that the integrated EHR Acceptance Model is an 
appropriate model for examining user acceptance of EHRs.  The proposed model has 
been validated and provides a structure for future research with different user 
populations.    
  117 
 
7.5  Recommendations for Future Research 
 This research was conducted with one user group in one health system.  Follow 
up studies with focus groups, user interviews or observations would provide a more 
detailed understanding of physicians’ needs.  Future research could also address 
additional user groups within the same healthcare system, such as nurses, administrators 
or clerical staff.  The EHR Acceptance Model might be tested in other venues as well to 
determine if attitudes vary by care setting.  It might be applied with non-academic 
physician populations or in settings where EHR participation will be mandated.   
 The study examined pre-implementation attitudes.  A post-implementation study 
on actual system use could be performed to determine if pre-implementation attitudes 
accurately predicted true behaviors.   A post-implementation survey might be 
supplemented by qualitative data collection methods, such as interviews, observations or 
meetings with focus groups.   
 Some of the most interesting findings that emerged from this study were related to 
perceptions of the EHR’s impact on clinician workflow and efficiency.  These concerns 
are complex in nature and provide a variety of opportunities for future research.  Related 
factors include time required to document, loss of data granularity collected in patient 
records, and the need for sufficient training, hardware and technical support.  Post-
implementation usability studies could be conducted to gain a better understanding of the 
EHR’s overall impact on the physicians’ workflow and productivity.   
Respondents felt that the various specialties have diverse information 
requirements.  They were concerned that standardized data collection templates would 
not meet their needs and they would be required to supplement documentation with 
  118 
 
narrative text.  Those with weak typing skills worried about losing efficiency during the 
patient encounter.   A retrospective study might examine which features are used most 
often and which features are not used.  It would be interesting to compare how different 
specialties use the documentation templates and also to see if the templates were 
customized.  While this study revealed no differences in pre-implementation attitudes by 
specialty, the ways the different specialties actually use the system may vary.  EHR 
usability studies could reveal those differences and help users and information systems 
professionals determine how to customize the system to better meet physicians’ needs. 
A similar study might examine if differences exist in documentation practices 
throughout various patient care areas, such as, imaging, surgery, emergency department, 
intensive care units, labor and delivery, neonatal unit, etc.  System audit trails could be 
examined to determine which users have accessed which features.  Observation, 
interviews or focus groups could further investigate if, and how, documentation templates 
are being customized and if physicians are using workarounds for completing 
documentation.   A follow up study might examine physicians’ perceptions regarding 
how well they think the system is capturing data at the appropriate level.  Further study 
might also compare use of templates to other data entry formats, such narrative 
documentation, digital dictation or data capture via handheld devices.  The results would 
be useful to EHR vendors, as well as other healthcare systems that are working through 
data entry challenges. 
A post-implementation satisfaction study, similar to those conducted by Gadd and 
Penrod (2000, 2001), might measure physicians’ perceptions of training received and 
quality of technical support in relationship to EHR satisfaction.  User access logs could 
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determine which workstations are utilized the most and if existing hardware is adequate 
or needs improvement.  Help desk and tech support logs could be analyzed to determine 
what types of problems users are experiencing and which users are having the most 
trouble.  The results would help health system management staff to improve support 
services provided to its medical staff and would contribute empirical data to the existing 
informatics literature.   
A comparative study similar to the one conducted by Murff and Kannry (2001) 
could evaluate the commercial EHR product implemented in this setting with the 
Veterans Affairs (VA) Hospital’s Computerized Patient Record System (CPRS).    Such a 
study might allow a facility to determine how system features might be improved to 
increase user satisfaction.   
A measure of pre-implementation attitudes is a first step toward assessing system 
readiness for EHR adoption.  Ongoing evaluation will be necessary to determine the 
EHR’s impact on users and overall effects on patient care.   
7.6  Recommendations for Practitioners 
Recent figures estimate EHR adoption in the ambulatory care environment to be 
just over 10% (DesRoches et al., 2008).  In order to achieve nationwide interoperability 
and realize the benefits that EHRs can provide, physician adoption rates must be 
increased substantially.  Results from this study highlight the need for strong physician 
leadership and management support in the EHR selection and implementation process.  
Use of sound project management techniques will be necessary to ensure successful 
design and implementation of EHRs.   
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Healthcare practitioners should educate key stakeholders about the EHR’s long-
term benefits for continuity of patient care, medical research and health planning.  
Respondents in this study expressed concerns about the EHR’s overall impact on time to 
document.  Practitioners should engage physician leadership in EHR planning, 
implementation and process redesign efforts.  By working closely with physicians, health 
information management (HIM) professionals can develop information management 
plans that support user needs and facilitate workflow, while meeting accreditation and 
regulatory documentation requirements.  By assessing the information needs of 
physicians and other EHR users, practitioners can help develop criteria for evaluating and 
selecting EHR systems unique to their users’ needs.     
This study revealed an overwhelming need for flexible, customizable products.  In 
general, commercial EHR system development is still quite immature, and often 
healthcare vendors welcome input from the user community (Kukafka et al., 2003).  HIM 
and information technology (IT) practitioners, in conjunction with medical staff leaders, 
should recommend hardware and software functionality to developers based upon 
workflow requirements and user needs.  Practitioners can assist physicians in the 
selection or design of user interfaces to improve ease of use.  They should advise 
developers on the need for diverse modes of data entry and flexible documentation tools.   
HIM and IT professionals should engage physician participation in the planning 
and promotion of initial and ongoing user training programs.  Respondents in this study 
not only desired flexibility in the timing and structure of training programs, but also 
believed that clinician trainers would help promote initial and sustained EHR acceptance.  
HIM professionals are experienced in working closely with physicians and often serve as 
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a liaison between IT and clinicians.  These professionals can organize and provide user 
training sessions and also function as the “go to” contact for problem resolution which 
participants in this study voiced a need.   
While physician leadership will be key to success, management must be able to 
allocate physical assets, such as hardware, software and workspace.  Adequate technical 
support will be required for initial success and sustained use.  HIM and IT professionals 
must consistently work in harmony with clinicians and other users in order to promote 
initial and long-term EHR adoption.   
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APPENDIX A:  SURVEY INSTRUMENT 
 
 
 
Electronic Health Record (EHR) Survey 
 
 
Background Information 
 
1.  Gender (select one):      Female  Male 
2.  Age (select one): 
  Under 30 years  
   30 – 39 years 
   40 – 49 years 
   50 – 59 years 
   60 years and older 
3.  Ethnicity (select one): 
   Caucasian  
   African American 
   Asian 
   Hispanic 
   Pacific Islander 
   Middle Eastern  
   Native American 
   Other              
4.  How long have you been working in the health care field as a physician?  (select one) 
   Less than 5 years 
   5 – 10 years 
   11 - 15 years 
   More than 15 years 
5.  In which area of medicine do you currently specialize?  (select primary specialty) 
   Allergy & immunology    Infectious disease    Pediatrics 
   Anesthesiology    Medicine, general    Physical med/Rehab 
   Cardiology    Nephrology    Plastic Surgery 
   Cardiothoracic surgery    Neurology    Psychiatry 
   Dermatology    Neurosurgery    Pulmonary medicine 
   Diagnostic imaging    OB/GYN    Radiation oncology 
   Digestive disease    Oncology    Radiology 
   Emergency medicine    Ophthalmology    Rheumatology 
   Endocrinology    Oral surgery    Surgery, general 
   Family/general practice    Orthopedics    Trauma surgery 
   Geriatrics    Otolaryngology    Urology 
   Hematology/Oncology    Pathology    Vascular Surgery 
   Other   __________________________________________________                                
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6.  Please indicate your relationship to the University of Mississippi Medical Center (select one). 
   Faculty 
   Resident 
   Fellow 
7.  If you practice in the inpatient setting, please indicate the hospitals where you primarily work 
(select all that apply). 
   University Hospital 
   Blair E. Batson Hospital for Children 
   Wallace Conerly Hospital for Critical Care 
   Winfred L. Wiser Hospital for Women and Infants 
 
 
Please read before proceeding to the following questions: 
University of Mississippi Medical Center System (UMC System):  is any application that 
presents clinical results or allows for data entry (applications currently in place within the 
University of Mississippi Medical Center).  The UMC System is a product that includes a growing 
number of medical computer applications in which health care providers interact directly with the 
computer.  Examples of the UMC System include laboratory information system, pharmacy 
information system, radiology information system, transcribed reports, etc.  The UMC System 
includes computer-based databases containing patient information to support medical order entry, 
results reporting, decision support systems, clinical reminders and other health care applications 
(Anderson, 1992). 
 
Electronic Health Record (EHR):  EHR refers to the future state of integration of all 
components of the UMC System including provider entered documentation.  Specifically, EHR 
represents the planned implementation of the TouchWorks by Allscripts product. 
 
8.  Do you use a personal computer (PC) or PC device (such as laptop or handheld device) to access 
the following?  (select all that apply) 
   Patient’s medical information 
   Your email 
   Health/clinical resources, journals and/or research 
   Other (please specify):  _____________________________________________________ 
 
 9.  Which of the following best describes your use of the UMC System technology available to you?  
(select all that apply) 
   I use the UMC System frequently in my work 
   I use the UMC System infrequently (occasionally) in my work. 
   I have used the UMC System in the past, but I am not using it currently in my work. 
   I have never used the UMC System in my work. 
   I have used an electronic health record (EHR) in a facility other than UMC. 
 
10.  What training or experience with computers have you had?  (select all that apply) 
 Formal medical school training in computers 
 Formal residency or fellowship training in computers 
 Formal workshops or conferences on computers for which I received CME credit 
 Workshops or conferences on computers for which I did not receive CME credit 
 Self-guided learning about computers 
 None 
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11.  On the whole, how sophisticated a computer user do you consider yourself?  (select one) 
   Novice - beginner with limited skills and privileges 
   Technician - advanced beginner; dabbler; starting to function creatively and assist others,  
   but without significant expertise. 
 General - starting to become well-rounded, knowledgeable 
 Advanced - experienced, able to assist others independently, critically.  Usually have 
completed formal training in computer science, medical informatics or related area 
   Extra - seasoned, experienced, the most accomplished in the field.  Will have completed 
advanced training in both medicine and medical informatics or related area. 
 
12.  Management Support 
 
The following questions ask you to rate your expectation of management’s support (including 
physician leadership) in EHR implementation and your organizational climate.     
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  The EHR project is important to top 
management. 
1 2 3 4 5 
2.  The EHR project will be introduced to 
me effectively by the management. 
1 2 3 4 5 
3.  Management will do an effective job 
during the implementation of the EHR. 
1 2 3 4 5 
4.  Management will involve me in the 
implementation of the EHR. 
1 2 3 4 5 
5.  Management will provide me with the 
training that I need in order to use the 
EHR effectively. 
1 2 3 4 5 
6.  I will have easy access to resources to 
help me in understanding and using the 
EHR. 
1 2 3 4 5 
7.  Management expects me to use the 
EHR. 
1 2 3 4 5 
 
 
13.  Physician Involvement 
 
In the following questions you are asked to rate your expectation of involvement during the 
implementation phase of the EHR project.   
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  My involvement during the EHR 
implementation phase is a must. 
1 2 3 4 5 
2.  My involvement during the EHR 
implementation phase will be effective. 
 
 
1 2 3 4 5 
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 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
3.  My involvement during the EHR 
implementation phase will make the 
EHR more useful to me. 
1 2 3 4 5 
4.  My involvement during the EHR 
implementation phase will make the 
EHR easier to be used. 
1 2 3 4 5 
5.  Overall, my involvement during the 
EHR implementation phase will 
positively affect my attitude about 
using the EHR. 
1 2 3 4 5 
 
 
14.  Adequate Training 
 
The following questions ask you to give your opinion (expectation) about the training you will receive 
on how to use the EHR. 
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  The training I will receive on the EHR 
will be adequate. 
1 2 3 4 5 
2.  I will receive the training that I need to 
be able to understand and use the EHR. 
1 2 3 4 5 
3.  The EHR training will make it more 
useful to me. 
1 2 3 4 5 
4.  The EHR training will make it easier 
for me to use this technology. 
1 2 3 4 5 
 
 
15.   Physician Autonomy 
 
The following questions ask you to give your opinion about the physicians’ autonomy.   
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  Using the EHR will increase the 
hospital administration’s ability to 
control and monitor the physicians’ 
clinical practices and decision-making. 
1 2 3 4 5 
2.  Using the EHR will increase the 
University of Mississippi Medical 
Center’s (UMC) ability to control and 
monitor the physicians’ clinical 
practices and decision-making. 
 
 
1 2 3 4 5 
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 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
3.  Using the EHR may threaten the 
physicians’ personal and professional 
privacy. 
1 2 3 4 5 
4.  Using the EHR may result in legal or 
ethical problems for the physician. 
1 2 3 4 5 
5.  Using the EHR may limit the 
physicians’ autonomy in making 
clinical decisions or judgments. 
1 2 3 4 5 
6.  Overall, the physicians’ attitude about 
using the EHR may be negatively 
affected as a result of the increased 
control and monitoring of his/her 
clinical practices and decision-making. 
1 2 3 4 5 
7.  Overall, the physicians’ attitude about 
using the EHR may be negatively 
affected as a result of the security, 
legal and/or ethical concerns 
associated with using the EHR. 
1 2 3 4 5 
 
16.  Doctor-Patient Relationship 
 
In the following questions you are asked to give your opinion about the doctor-patient relationship.   
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  The patient’s confidence in the 
physician will likely be diminished if 
the patient sees the physician using 
computer-based technology as a 
diagnostic aid. 
1 2 3 4 5 
2.  Using the EHR will likely threaten the 
physician’s credibility with his/her 
patients. 
1 2 3 4 5 
3. Using the EHR will likely reduce the 
patient’s satisfaction with the quality 
of health care he/she receives. 
1 2 3 4 5 
4.  Overall, using the EHR will likely 
interfere with the effectiveness of the 
doctor-patient interaction. 
1 2 3 4 5 
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17.  Perceived Ease of Use 
 
Based on your expectation, the following questions are asked to rate how easy the EHR will be to 
use.   
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  My interaction with the EHR will be 
clear and understandable “user-
friendly”. 
1 2 3 4 5 
2.  Learning to use the EHR will be easy 
for me. 
1 2 3 4 5 
3. I expect to become skilled at using the 
EHR. 
1 2 3 4 5 
4.  Overall, I expect the EHR will be easy 
for physicians to use. 
1 2 3 4 5 
 
18.  Perceived Usefulness 
 
Based on your expectation, the following questions are asked to give your opinion about how useful 
the EHR will be to you and to the health care system.   
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  Using the EHR will improve the 
quality of my work in providing better 
patient care. 
1 2 3 4 5 
2.  Using the EHR will give me greater 
control over my work schedule. 
1 2 3 4 5 
3. Using the EHR will allow me to 
accomplish tasks more quickly. 
1 2 3 4 5 
4.  Using the EHR will allow me to 
accomplish more work than would 
otherwise be possible. 
1 2 3 4 5 
5.  Using the EHR will enhance my 
overall effectiveness in my job. 
1 2 3 4 5 
6.  Using the EHR will make my job 
easier to perform. 
1 2 3 4 5 
7.  Overall, the EHR should be a useful 
tool for practicing my profession. 
1 2 3 4 5 
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19.  Attitude About EHR Usage 
 
Based on your expectation, the following questions are asked to give your opinion about EHR usage 
and acceptance.   
 
 Strongly  
Disagree 
Disagree Neither 
Agree/ 
Disagree 
Agree Strongly 
Agree 
1.  The development and implementation 
of the EHR technology will support the 
physician in providing better patient 
care. 
1 2 3 4 5 
2.  I will encourage the use of the EHR 
among my colleagues. 
1 2 3 4 5 
3. I need the EHR technology to provide 
effective patient care. 
1 2 3 4 5 
4.  I am not satisfied with using the 
paper-based patient record in my job. 
1 2 3 4 5 
5.  All physicians should learn to use the 
EHR effectively. 
1 2 3 4 5 
6.  Overall, my attitude about EHR usage 
will be positive. 
1 2 3 4 5 
 
Comments 
 
20.  Regarding EHR training, how do you learn best?   (select only one) 
 
   Group setting 
   By myself 
   Other (please specify)           
 
Additional comments:            
 
            
 
            
 
 
21.  In your opinion, what role do you feel management (including physician leadership) plays in EHR 
system implementation? 
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22.  In your opinion, do you feel physicians within UMC are in consensus regarding their attitudes 
towards EHR adoption?  (select only one) 
 
   Yes 
   No (please explain)            
   Don’t know 
 
 
23.  In your opinion, do you feel executives within UMC are in consensus regarding their attitudes 
towards EHR adoption?  (select only one) 
 
   Yes 
   No (please explain)            
   Don’t know 
 
 
24.  Please use this section to provide the researcher with any additional comments or suggestions 
regarding the usage and acceptance of the EHR.  These comments will help the researcher better 
understand your responses overall and may suggest other questions that need to be addressed in 
future studies.  Thank you for your participation in this survey. 
 
           
            
 
Thank you for your participation! 
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APPENDIX B:  LETTER OF SUPPORT 
 
 
 
 
 
 
 
 
 
 
Dear Colleagues: 
 
As you are aware, University Medical Center will be implementing the TouchWorks by 
Allscripts Electronic Health Record (EHR) later this year.  In the near future you will be 
receiving an invitation to complete an anonymous Electronic Health Record (EHR) 
Survey from Lisa Morton, MLIS, RHIA.  Ms. Morton is a UMC faculty member in the 
Department of Health Information Management and is a Ph.D. candidate in the College 
of Information Science and Technology at Drexel University.  She is studying physician 
attitudes toward electronic health records (EHRs) and the survey will be distributed via 
email.  On behalf of Ms. Morton, you will be contacted through email by Dr. Thomas 
Moore in UMC’s Department of Institutional Research. 
 
Please take this opportunity to provide feedback and suggestions regarding your 
perceptions related to this new information system.  This information will help us to plan 
a smooth implementation to better meet your goals and training needs.   
 
If you have any questions regarding my support for this study, please feel free to contact 
me or Ms. Morton (memorton@shrp.umsmed.edu or 601-984-6371) at any time. 
 
Sincerely, 
 
 
 
Scott P. Stringer, M.D., M.S. 
Chairman, Department of Otolaryngology & Communicative Sciences 
President, University Physicians 
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APPENDIX C:  EMAIL INTRODUCTION AND INFORMED CONSENT 
 
 
 
Dear Doctor: 
 
I am a UMC faculty member in the Department of Health Information Management and a doctoral 
candidate under the direction of Scott Stringer, M.D. (Department of Otolaryngology & 
Communicative Sciences) at the University of Mississippi Medical Center.  I am conducting a 
research study to investigate physicians’ attitudes about the usage and acceptance of the current 
University of Mississippi Medical Center medical information system and upcoming TouchWorks 
by Allscripts electronic health record (EHR).  
 
You are being invited to participate in this study because you are a physician who has been using 
the current UMC system and may be using the EHR.  I am very much interested in your opinions 
about and experience with these systems. 
 
Participation in the survey is completely voluntary.  You may refuse to participate or discontinue 
participation at any time.  There will be no names or e-mail addresses associated with your 
response.  You can be sure that all information collected in this study will be kept strictly 
confidential and will not be used by your management for performance purposes.  Therefore, 
your current and future status with your current employer or facility and any other benefits for 
which you qualify will be the same whether you participate in this study or not.  Only aggregated 
data will be presented in any report of findings of this study. 
 
It will not cost you anything to participate, nor will you be paid for your participation.  The average 
time to complete the online survey is 20 minutes.   
 
Please complete the survey within 14 days.   
 
The purpose of the login is to allow the user to quit at any point and return without losing 
responses and to make corrections.  You may exit and return to the survey until it has been 
completed and it will resume where you left off.  Because a high response rate is required the 
login is also used for follow up purposes for those who did not respond.  Responding to the 
survey will be considered consent to participate.  
 
If you have any questions about the study you are welcome to contact me at 
memorton@shrp.umsmed.edu or 601-984-6371.  You may also contact the University of 
Mississippi Medical Center’s IRB Office at 601-984-2815 or at umcirb@medicine.umsmed.edu, 
as this is an approved IRB study.  
 
Sincerely, 
Lisa Morton, MLIS, RHIA, Assistant Professor 
Health Information Management, School of Health Related Professions 
University of Mississippi Medical Center 
2500 North State Street 
Jackson, MS  39216-4505 
Phone: 601-984-6371; Fax: 601-815-1717 
 
Click here to begin: 
http://ir.umc.edu/survey/survey6.htm  
Login: admin 
 
If the link is not highlighted, copy and paste it into the address bar of your browser’s window.   
For questions regarding technical support, contact Dr. Thomas Moore at tmoore@umsmed.edu 
or 984-1198. 
  142 
 
APPENDIX D:  ANALYSIS OF OMITTED SURVEY RESPONSES 
 
 
 
Survey item 15.7 “Overall, the physicians’ attitude about using the EHR may be 
negatively affected as a result of the security, legal and/or ethical concerns associated 
with using the EHR” was skipped by 13 respondents.   
 
The following survey items were skipped by six respondents: 
• 15.5 “Using the EHR may limit the physicians’ autonomy in making clinical 
decisions or judgments.”  
• 18.7 “Overall, the EHR should be a useful tool for practicing my profession.” 
 
Survey item 13.2 “My involvement during the EHR implementation phase will be 
effective” was skipped by five respondents. 
 
Four survey items were skipped by four respondents: 
• 14.4  “The EHR training will make it easier for me to use this technology.” 
• 15.4  “Using the EHR may result in legal or ethical problems for the physician.” 
• 19.3  “I need the EHR technology to provide effective patient care.” 
• 19.6  “Overall, my attitude about EHR usage will be positive.” 
 
Seven survey items were skipped by three respondents: 
 
• 12.2  “The EHR project will be introduced to me effectively by the management.” 
• 13.3  “My involvement during the EHR implementation phase will make the EHR 
more useful to me.” 
• 13.5  “Overall, my involvement during the EHR implementation phase will 
positively affect my attitude about using the EHR.” 
• 14.2  “I will receive the training that I need to be able to understand and use the 
EHR.” 
• 16.4  “Using the EHR will likely reduce the patient’s satisfaction with the quality 
of health care he/she receives.” 
• 19.2  “I will encourage the use of the EHR among my colleagues.” 
• 19.5  “All physicians should learn to use the EHR effectively.” 
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Eleven items were skipped by two respondents: 
 
• 13.1  “My involvement during the EHR implementation phase is a must.” 
• 13.4  “My involvement during the EHR implementation phase will make the EHR 
easier to be used.” 
• 14.1  “The training I will receive on the EHR will be adequate.” 
• 14.3  “The EHR training will make it more useful to me.” 
• 15.1  “Using the EHR will increase the hospital administration’s ability to control 
and monitor the physicians’ clinical practices and decision-making.” 
• 15.2  “Using the EHR will increase the University of Mississippi Medical 
Center’s (UMC) ability to control and monitor the physicians’ clinical practices 
and decision-making.” 
• 15.3  “Using the EHR may threaten the physicians’ personal and professional 
privacy.” 
• 15.6  “Overall, the physicians’ attitude about using the EHR may be negatively 
affected as a result of the increased control and monitoring of his/her clinical 
practices and decision-making.” 
• 18.6  “Using the EHR will make my job easier to perform.” 
• 19.1  “The development and implementation of the EHR technology will support 
the physician in providing better patient care.” 
• 19.4  “I am not satisfied with using the paper-based patient record in my job.” 
 
Seven items were skipped by one respondent: 
 
• 12.3  “Management will do an effective job during the implementation of the 
EHR.” 
• 12.5  “Management will provide me with the training that I need in order to use 
the EHR effectively.” 
• 12.7  “Management expects me to use the EHR.” 
• 16.1  “The patient’s confidence in the physician will likely be diminished if the 
patient sees the physician using computer-based technology as a diagnostic aid.” 
• 17.1  “My interaction with the EHR will be clear and understandable “user-
friendly”.” 
• 17.4  “Overall, I expect the EHR will be easy for physicians to use.” 
• 18.5  “Using the EHR will enhance my overall effectiveness in my job. 
 
 
  
APPENDIX E:  CORRELATIONS BETWEEN INDEPENDENT VARIABLES 
 
 
 
 age yrspract faculty med computer priormis orgsupport phyinvolv training autonomy dprelation
Age   1           
Years in Practice (yrspract ) .861 1          
Relationship (faculty) .770 .798 1         
Clinical Specialty (med) .157 .187 .134 1        
Prior Computer Use (computer) .187 .185 .197 .078 1       
Prior UMC System use (priormis) -.020 -.006 .021 -.007 .050 1      
Organizational Support  .131 .115 .147 .061 .085 .049 1     
(orgsupport) 
           
Physician Involvement (phyinvolv) .121 .130 .121 .107 .068 .025 .550 1    
Adequate Training (training) .131 .111 .122 .113 -.003 .082 .772 .570 1   
Physician Autonomy (autonomy) -.012 -.038 -.064 -.154 -.062 .009 -.110 -.118 -.112 1  
Doctor-Patient Relationship  -.089 -.122 -.055 -.200 -.116 .034 -.212 -.235 -.259 .448 1 
(dprelation)   
 
N = 239 
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APPENDIX F:  CORRELATIONS BETWEEN INDIVIDUAL PHYSICIAN CHARACTERISTICS AND DEPENDENT 
(TAM) VARIABLES 
 
 
 
 age yrspract  faculty med computer priormis easeuse usefulness EHRatt 
Age   1         
           
Years in Practice (yrspract ) .861 1        
          
Relationship (faculty) .770 .798 1       
          
Clinical Specialty (med) .157 .187 .134 1      
          
Prior Computer Use (computer) .187 .185 .197 .078 1     
          
Prior UMC System use (priormis) -.020 -.006 .021 -.007 .050 1    
          
Perceived Ease of Use (easeuse) -.196 -.185 -.169 .159 .017 -.084 1   
          
Perceived Usefulness (usefulness) -.077 -.124 -.134 .103 .051 -.062 .605 1  
          
Attitude About EHR Use (EHRatt) .175 .141 .161 .231 .086 -.069 .506 .761 1 
 
N = 239 
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APPENDIX G:  CORRELATIONS BETWEEN CONTEXTUAL FACTORS AND DEPENDENT (TAM) VARIABLES 
 
 
 
 orgsupport phyinvolv training autonomy dprelation easeuse usefulness EHRatt 
Management support (orgsupport) 1        
          
Physician Involvement (phyinvolv) .550 1       
          
Adequate Training  (training) .772 .570 1      
          
Physician Autonomy (autonomy) -.110 -.118 -.112 1     
          
Doctor-Patient Relationship (dprelation) -.212 -.235 -.259 .448 1    
          
Perceived Ease of Use (easeuse) .459 .393 .439 -.164 -.308 1   
          
Perceived Usefulness (usefulness) .389 .342 .389 -.209 -.398 .605 1  
          
Attitude About EHR Use (EHRatt) .463 .505 .479 -.230 -.393 .506 .761 1 
 
N = 239 
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APPENDIX H:  MEASUREMENT MODEL:  CONSTRUCT PATH DIAGRAMS  
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Training
Q14_A_1
E301
1
1
Q14_A_2
E302
1
Q14_A_3
E303
1
Q14_A_4
E304
1
Path Diagram for TRAIN Construct 
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dprelation
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Path Diagram for DPRELATION Construct 
 
 
 
 
 
 
Ease
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Useful
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APPENDIX I:  FULL PATH DIAGRAM (STRUCTURAL MODEL) 
 
 
 
Ease
Q17_A_1
e1
1
1
Q17_A_2
e21
Q17_A_3
e31
Q17_A_4
e41
Useful
Q18_A_1 e111
1
Q18_A_2 e12
1
Q18_A_3 e13
1
Q18_A_4 e14
1
Q18_A_5 e15
1
Q18_A_6 e16
1
Support
Q12_A_7d7
1
1 Q12_A_6d6
1 Q12_A_5d5
1 Q12_A_4d4
1 Q12_A_3d3
1 Q12_A_2d2
1 Q12_A_1d1
1
Involve
Q13_A_5d12
1
1 Q13_A_4d11
1 Q13_A_3d10
1 Q13_A_2d9
1 Q13_A_1d8
1
Train
Q14_A_4d16
1
1 Q14_A_3d15
1 Q14_A_2d14
1 Q14_A_1d13
1
Att
Q19_A_1 e51
1
Q19_A_2 e6
1
Q19_A_3 e7
1
Q19_A_4 e8
1
Q19_A_5 e9
1
Q19_A_6 e10
1
Autonomy
Q15_A_7d23
1
1 Q15_A_6d22
1 Q15_A_5d21
1 Q15_A_4d20
1 Q15_A_3d19
1 Q15_A_2d18
1 Q15_A_1d17
1
DPrelation
Q16_A_4d27
1
1 Q16_A_3d26
1 Q16_A_2d25
1 Q16_A_1d24
1
z3
1
z21
z1
1
 
 
 
 
152 
 
Amos uses the following Greek terms to denote disturbance which are reflected in the 
diagram: 
d (delta) = error for indicators of exogenous latent constructs 
e (epsilon) = errors for indicators of endogenous latent constructs 
z (zeta) = residual error for endogenous latent constructs 
Errors are labeled based upon the type of error (delta, epsilon or zeta) and a 
sequential number.  For example, because indicator Q12_A_1 is an indicator for an 
exogenous latent construct, it is labeled d1.  Hoyle and Panter (1995) recommend against 
presenting the full path diagram with all of the indicators, measurement errors and 
loadings in publications.  They recommend introducing a conceptual model labeled 
according to theory, then presenting results in matrix format for clarity purposes.   
The structural model demonstrates the direct effects (straight arrows) between 
exogenous and endogenous variables, correlations among the exogenous variables and 
indicators (curved arrows), and correlations among the disturbance terms for these 
variables.   
Indicators for each latent variable are identified by their corresponding item 
numbers on the survey.  For example, indictors for SUPPORT are labeled Q12_A_1 
through Q12_A_7.  
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